(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 297 833 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

02.04.2003 Bulletin 2003/14 

(21) Application number: 02256536.0 

(22) Date of filing: 20.09.2002 



(51) mt CI7: A61 K 31/404, C07D 209/42, 
A61P5/14, A61P5/16 



(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


• Aspnes, Gary Eric, Pfizer Global Res. and Dev. 




IE IT LI LU MC NL PT SE SK TR 


Groton, Connecticut 06340 (US) 




Designated Extension States: 


• Chiang, Yuang-Ching Phoebe 




AL LT LV MK RO SI 


Groton, Connecticut 06340 (US) 


(30) 


Priority: 26.09.2001 US 325385 P 


(74) Representative: Wood, David John et al 






UK Patent Department, 


(71) 


Applicant: Pfizer Products Inc. 


Pfizer Limited, 




Groton, CT 06340-5146 (US) 


Ramsgate Road, 






Sandwich, Kent CT13 9NJ (GB) 



(54) Indole carboxylic acids as thyroid receptor ligands 

(57) A compound of the formula 




C(0)R 8 



wherein W, R 1 , R 2 , R 3 R 4 , R 5 , R 6 , R 7 , R 8 and R 13 are as defined herein, useful in the treatment of obesity, overweight 
condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hypothyroidism, thyroid can- 
cer and related disorders and diseases such as diabetes mellitus, atherosclerosis, hypertension, coronary heart dis- 
ease, congestive heart failure, hypercholesteremia, depression, osteoporosis and hair loss. 
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BACKGROUND OF THE INVFMTinM 

glaucoma, cardiac arrhythmias, skin ZZlnZll^l t T' C ° nditi ° n ' ^P'demia, 

anddfeeasessuchasdiabetesmellit^ 

hypercholesteremia, depression, osteopTro SS^^toT^'^^^^" 8 '^^^^. 

ssr' T po ?r and kits ,ortreati ^ ^^^lisr ,nven,,on aiso provides me,hods - 
U^hZ~^-^ 

fat cells to other hormones cholesterol to bile ac.ds and enhance the lipolytic responses of 
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known. 

[0006] As discussed above, thyroid hormones affect cardiac functioning; for example, by causing an increase in 
heart rate, and accordingly, an increase in oxygen consumption. While the increase in oxygen consumption can result 
in certain desired metabolic effects, nonetheless, it does place an extra burden on the heart, which in some situations, 
5 may give rise to damaging side effects. Therefore, as described in A.H. Underwood et al., Nature, 324: 425-429 (1 986), 
efforts have been made to synthesize thyroid hormone analogs that function to lower lipids and serum cholesterol, 
without generating the adverse cardiac effects referred to above. 

[0007] U.S. Patent Nos. 4,766 ,121; 4,826,876; 4,91 0,305; and 5,061 ,798 disclose thyroid hormone mimetics, namely, 
3,5-dibromo-3'-[6-oxo-3(1H)-pyridazinylmethyl]-thyronines. 
10 [0008] U.S. Patent No. 5,284,971 discloses thyromimetic cholesterol lowering agents, namely, 4-(3-cyclohexyl-4-hy- 
droxy or -methoxy phenylsulfonyl)-3,5 dibromo-phenylacetic acid compounds. 

[0009] U.S. Patent Nos. 5,401 ,772 (also published European Patent Application 0 580 550); 5,654,468 and 5,569,674 
disclose certain lipid lowering agents, namely, heteroacetic acid derivatives, more specifically oxamic acid derivatives, 
which compete with radiolabeled T 3 in binding assays using rat liver nuclei and plasma membrane preparations. 
15 [0010] Certain oxamic acids and derivatives thereof are known in the art, e.g., U.S. Patent No. 4,069,343 describes 
the use of certain oxamic acids to prevent immediate type hypersensitivity reactions; U.S. Patent No. 4,554,290 de- 
scribes the use of certain oxamic acids to control pests on animals and plants; and U .S. Patent No. 5,232,947 describes 
the use of certain oxamic acids to improve damaged cerebral functions of the brain. 

[0011] In addition, certain oxamic acid derivatives of thyroid hormones are known in the art. For example, N. Yokoya- 
20 ma et al. in an article published in the Journal of Medicinal Chemistry, 38 (4): 695-707 (1995) describe replacing a 
-CH 2 group in a naturally occurring metabolite of T 3 with an -NH group resulting in -HNCOC0 2 H. Likewise, R. E. Steele 
et al. in an article published in International Congressional Service (Atherosclerosis X) 106: 321-324 (1995) and Z.F. 
Stephan era/, in an article published in Atherosclerosis, 126: 53-63 (1996), describe a certain oxamic acid derivative 
useful as a lipid-lowering thyromimetic agent that has reduced adverse cardiac activities. 
25 [0012] Commonly assigned International Patent Application Publication No. WO 00/51 971 , published 8 September 
2000, and commonly assigned European Patent Application EP 1 033 364, published 6 September 2000, disclose 
certain oxamic acids and derivatives thereof as thyroid receptor ligands. Commonly assigned U.S. non-provisional 
patent application, Ser. No. 09/671668, filed 27 September 1999, discloses certain 6-azauracil derivatives as thyroid 
receptor ligands. Commonly assigned U.S. provisional patent application, Ser. No. 60/1779B7, filed 25 January 2000, 
30 discloses certain tetrazole compounds as thyroid receptor ligands. 

[0013] D.M.T. Chan et al., Tetrahedron Letters, 39: 2933-2936 (1 998) discloses new N- and O-arylations with phe- 
nylboronic acids and cupric acetate. 

[0014] International Patent Application Publication No. WO 00/58279, published 5 October 2000, discloses diaryl 
derivatives and their use as medicaments. 
35 [0015] International Patent Application Publication No. WO 00/07972, published 17 February 2000, discloses glu- 
cocorticoid and thyroid hormone receptor ligands for the treatment of metabolic disorders. 

[0016] International Patent Application Publication No. WO 00/39077, published 6 July 2000, discloses novel thyroid 
receptor ligands. 

[0017] A. H. Taylor et al., "Beneficial Effects of a Novel Thyromimetic on Lipoprotein Metabolism," Molecular Phar- 
40 macology, 52:542-547 (1997), discloses beneficial effects of a novel thyromimetic on lipoprotein metabolism. 

[0018] J.L. Stanton et al., "Synthesis and Biological Activity of Phenoxyphenyl Oxamic Acid Derivatives Related to 
L-Thyronine," Bioorganic & Medicinal Chemistry Letters, 1 0: 1 661 -1 663 (2000), discloses the synthesis and biological 
activity of phenoxyphenyl oxamic acid derivatives related to L-thyronine. 

[0019] International Patent Application Publication No. WO 00/72810, published 7 December 2000, discloses a meth- 
45 od of treating hair loss using certain sulfonyl thyromimetic compounds. International Patent Application Publication No. 
WO 00/7281 1 , published 7 December 2000, discloses methods of treating hair loss using certain compounds described 
therein. International Patent Application Publication No. WO 00/72812, published 7 December 2000, discloses methods 
of treating hair loss using certain diphenylether derivatives. International Patent Application Publication No. WO 
00/72813, published 7 December 2000, discloses methods of treating hair loss using certain diphenylmethane deriv- 
50 atives. International Patent Application Publication No. WO 00/72920, published 7 December 2000, discloses certain 
substituted biaryl ether compounds and compositions fortreating hair loss. International Patent Application Publication 
No. WO 00/73292, published 7 December 2000, discloses certain biaryl compounds and compositions fortreating hair 
loss. 

[0020] Obesity is a major health risk that leads to increased mortality and incidence of Type 2 diabetes mellitus, 
55 hypertension and dyslipidemia. In the US, more than 50% of the adult population is overweight, and almost 1/4 of the 
population is considered to be obese (BMI greater than or equal to 30). The incidence of obesity is increasing in the 
U.S. at a 3% cumulative annual growth rate. While the vast majority of obesity occurs in the US and Europe, the 
prevalence of obesity is also increasing in Japan. The prevalence of obesity in adults is 10%-25% in most countries 
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Unfortunately, obesity is not well undergo T and SSZ^E^ S ° Cia,,y Wtth others 

to exacerbate the psychological effects of ihe ZeSe ^ZT^l 'T^™ ° besity on * tend 
much effort has been expended to find ways to teTobe^ h?,t ^ P ° f ° n individuals and soci ^ 

treatment and/or prevention of obesitv Z I f * SUCCeSS has been achieved i" the long-term 

to an obese patient or a ^^^^^^^ TT * * ad ™^ 

present invention. becoming obese a therapeutically effective amount of a thyromimetic of the 

cancer ' hypo ~ de - 

« or piogiitazone, as oral hypoglycemic ^£^^22^"'^ SUCh 38 tr ° 9,ita2 ° ne < r ° Sid,itazone 
[0024] The use of insulin currently requires multin ZSZ h ' f, remamS ' eSS than satisfact0 'V 

dosage of insulin requires frequent eSi^ 

insulin causes hvooolvcemia with 0 «Z ! ^ n unne or b,00d - The administration of an excess dose of 

Treatment of non-insulin dependent g,Ucose t0 coma ' « *™ **h. 

« diet, exercise, oral hypoglycemic agenu t ^olE^T « ° DM) USUa " y COnSists of a ^bination of 
clinica.,yavai.able hypoglycemic agents ^^^^^^1^2^ SBWOrB Ca — " ,nBU,ln - "«««»r. 
a particular patient. In the case of insulin deoenden t auZT tha ' ,m,t ,i he,r use < or an agent may not be effective with 
therapy. Hypog.ycemic agents tha^ 

[0025] Atherosclerosis a disease of the »Z*1 if h6re ° thers fail are needed 

- and Western Europe. The P^^Z^^^Z^ ^ * ^ h the Unted States 
The earliest stage in this sequence is tJTSSEK SSST" 0CClUSiVe heart diSe3Se iS we " known - 
in the aorta. These lesions are yellow in cX due to "1 ?" ° W and cerebral "teries and 

muscle cells and in macrophages o, the intima .aver of Z^rT V** ^ P ™ Ci ^ within ■«*. 

cholesterol found within the fafty streaks ilTum ol if. tfn f ^ ^ * '* P ° Stulated ,hat ™* of the 

mulated intimal smooth muse./,..,* . ^ « ™ ° aevel0 P men t * '^rous plaques," which consist of accu- 
proteogfyoans. The cells plus matrix iZ a^s^Z '"^ by extra " ce,lular W ^llagen, elastin and 
oe,.u,ar lipid. The lipid is primarily free and es Z chol ^rT^r T "T* ° f C6 " *** and more 
. become calcified and necrotic, advancing to?3££E£* 2ST T 'T* Sl0W *' and is like| V «™ to 
toward mural thrombosis and arterial muscle soZ hat SIS' ^ * f ° rarteria ' ° CC,usion ^tendency 

[0026] Epidemiological evidence ha^f^ v SZTI k f " adVa " Ced ^^erosis. 
cu.ar disease (CVD^due to SS^ER £21^2^" 3 ^ C8USin9 <»*»"- 

emphasis on lowering plasma cholesterol levels^nd lot ^n^S? • Pr ° feSSi ° n have P laced rene « a d 

step in prevention of CVD. The upper Hmfts oftor^ar h partteu,ar - aS an essential 

ciated. As a result, large segments of Western eZIS™ 6 significant| y lower than heretofore appre- 

pendent risk factors In^g,^^^^^^ n ° W d t0 be at P a «'cu.ar.y high risk. Such inde- 
Cardiovascular disease is especially pSZ? JS^S? hyPar,r0phy ' and being of the male sex. 

muttiple independent risk factors in l^Z^^^S^ 1 1T ? jT b6CaUS6 * ° f 

[Cr^ c rt subject v n r cuiar ' is ^ - s^^CEr"'* in the generai popu,ation ' 

o^urs^r human popu.ation as a secondary 

hypertension is also evidenced in n^S^TS^ 

"essential" hypertension is often associated It Z'Z f 39601 ° r diS ° rder is unknown - Whi ' a ^ch 
relationship between these d>«SZXSJ^^ M * an * ^iglycendemia, the 

ssn Ksssr absence ° f a - ~ "srosr" 18 disp,ay the symp - s ° f 

These^o^rrc^^^^ 

atherosclerosis and coronary disease The J T^ VP ertension can also contribute to the development of 
[0029, Theexactcause7est^ 

to the onset of the disease. Among sue are SSTZ^Si' "T ber ° f 3r6 be,ieved t0 »•«*«*» 
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veloped and marketed as antihypertensives. The treatment of hypertension utilizing these compounds has proven 
beneficial in the prevention" of short-interval deaths such as heart failure, renal failure and brain hemorrhaging. 
[0031 J Hypertension has been associated with elevated blood insulin levels, a condition known as hyperinsulinemia. 
Insulin, a peptide hormone whose primary actions are to promote glucose utilization, protein synthesis and the formation 

5 and storage of neutral lipids, also acts to promote vascular cell growth and increase renal sodium retention, among 
other things. These latter functions can be accomplished without affecting glucose levels and are known causes of 
hypertension. Peripheral vasculature growth , for example, can cause constriction of peripheral capillaries while sodium 
retention increases blood volume. Thus, the lowering of insulin levels in hyperinsulinemics can prevent abnormal vas- 
cular growth and renal sodium retention caused by high insulin levels and thereby alleviate hypertension. 

10 [0032] Hair loss is a common problem, which occurs, for example, through natural processes or is often chemically 
promoted through the use of certain therapeutic drugs designed to alleviate conditions such as cancer. Often such hair 
loss is accompanied by lack of hair regrowth which causes partial or full baldness. 

[0033] As is well known in the art, hair growth occurs by a cycle of activity which involves alternating periods of 
growth and rest. This cycle is often divided into three main stages which are known as anagen, catagen and telogen. 

*5 Anagen is the growth phase of the cycle and may be characterized by penetration of the hair follicle deep into the 
dermis with rapid proliferation of cells, which are differentiating to form hair. The next phase is catagen, which is a 
transitional stage marked by the cessation of cell division, and during which the hair follicle regresses through the 
dermis and hair growth is ceased. The next phase, telogen, is often characterized as the resting stage during which 
the regressed follicle contains a germ with tightly packed dermal papilla cells. At telogen, the initiation of a new anagen 

20 phase is caused by rapid cell proliferation in the gem, expansion of the dermal papilla, and elaboration of basement 
membrane components. When hair growth ceases, most of the hair follicles reside in telogen and anagen is not en- 
gaged, thus causing the onset of full or partial baldness. 

[0034] Interestingly, it is known that the thyroid hormone known as thyroxine ("T4") converts to thyronine ("T3") in 
human skin by deiodinase I, a selenoprotein. Selenium deficiency causes a decrease in T3 levels due to a decrease 

25 jn deiodinase I activity; this reduction in T3 levels is strongly associated with hair loss. Consistent with this observation, 
hair growth is a reported side effect of administration of T4. Furthermore, T3 and T4 have been the subject of several 
patent publications relating to treatment of hair loss, including, for example, International Patent Application Publication 
No. WO 00/72810, published 7 December 2000; International Patent Application Publication No. WO 00/72811, pub- 
lished 7 December 2000; International Patent Application Publication No. WO 00/72812, published 7 December 2000; 

30 International Patent Application Publication No. WO 00/72813, published 7 December 2000; International Patent Ap- 
plication Publication No. WO 00/72920, published 7 December 2000; International Patent Application Publication No. 
WO 00/73292, published 7 December 2000; and references cited therein. 
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SUMMARY OF THE INVENTION 

[0035] The present invention relates to a compound of the formula 




C(0)R 8 



50 

and the pharmaceutical^ acceptable salts thereof; wherein 

W is oxygen, CH 2 , CF 2 , NR 1 2 : S(0) m wherein m is 0, 1 or 2; 
55 Ri t r2, and R 3 are each independently selected from the group consisting of hydrogen, halo, cyano, trifluoromethyl, 

trifluomethoxy and (C^C^alkyl; 

R 4 is hydrogen, halo, cyano, (C r C 12 )alkyl, (C 2 -C 12 )alkenyl, (C 2 -C 12 )alkynyl, (C 3 -C 10 )cycloalkyl, (C 3 -C 10 )cycloalkyl 
(C^C^alkyl, (C 6 -C 10 )aryl, (C 6 -C 10 )aryl(C r C 6 )alkyl, (C 2 -C 9 )heteroaryl, (C 2 -C 9 )heteroaryl(C 1 -C 6 )alkyl, (C 2 -C 9 )het- 
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" ,s hydroxy, fluoro, (C r C 4 )alkoxy or -OC(0)R10- ' ' 

R 6 is hydrogen, -C(0)CH 3 or (Chalky!; 
R 7 is hydrogen or (C r C 6 )alkyl; 
R 8 is OR12 or NR9R12; 

zxszzz^ssr** h>dro9en ' ,o '■ c ' !)a " <, "' 

alky' *" °~° e ,S " d6W " den * < C . C S )«.M, (CCrf eyclaVt ft-tyc^^c,.^ 

R" for each occurence is independently hydrogen or (C r C s )alky|- 
R 13 is hydrogen, halo or (q-CgJalkyl; 

or R3 and R< may be taken togetherwith the carbons to which they are attached to form a compound of the formula 




C(0)R 8 



wherein a is 0, 1.2 or 3- 

ram? ( ^l C, t o)ary ' p3-Cio)cycloaklyl, (C 2 -C 9 )heterocyclpalkyl or (C 2 -C 9 )heteroa,yl ( 1 e) 

[0038] The term "haSaen" or\ a io» 2 T"'. ! V Pr0feTOd a ' k ° Xy 9r0Ups are (CrC 12 )alkoxy. 

0039 The tZ "clloal J m^nc a r T?" I"" 6 " fr<>m ^ e ' ementS Ch ' 0rine ' fluorine > b ™ « iodine 

compounds such as bicyclfc or tricyclic ^^^1^1 , ? ha1 the Xem M ^ polycylic 

from one to four substEs ""Wid.. The cycloalkyl groups may be substituted or unsubsituted with 

[004 2] The term "heteroary, means a cyc„, aromatic hydrocarbon in' which one^r more carton atoms have been 
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replaced with heteroatoms. If the heteroaryl group contains more than one heteroatom, the heteroatoms may be the 
same or different. Examples of heteroaryl groups include pyridyl, pyrimidinyl, imidazolyl, thienyl, furyl, pyrazinyl, pyrrolyl, 
pyranyl, isobenzofuranyl, chromenyl, xanthenyl, indolyl, isoindolyl, indolizinyl, triazolyl, pyridazinyl, indazolyl, purinyl, 
quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, isothiazolyl, andbenzo[b]thienyl. Preferred 
5 heteroaryl groups are five and six membered rings and contain from one to three heteroatoms independently selected 
from O, N, and S. The heteroaryl group, including each heteroatom, can be unsubstituted or substituted with from 1 
to 4 substituents, as chemically feasible. For example, the heteroatom S may be substituted with one or two oxo groups, 
which may be shown as =0. 

[0043] The term "heterocycloalkyl" mean a cycloalkyl group in which one or more of the carbon atoms has been 
10 replaced with heteroatoms. If the heterocycloalkyl group contains more than one heteroatom, the heteroatoms may 
be the same or different. Examples of heterocycloalkyl groups include tetrahydrofuryl, morpholinyl, piperazinyl, piperi- 
dyl, and pyrrolidinyl. Preferred heterocycloalkyl groups are five and six membered rings and contain from one to three 
heteroatoms independently selected from O, N, and S. It is also possible for the heterocycloalkyl group to have one 
or more double bonds or triple bonds or a combination of double bonds and triple bonds, but it is not aromatic. Examples 
15 of heterocycloalkyl groups containing double or triple bonds include dihydrofuran, and the like. A heterocycloalkyl 
group, including each heteroatom, can be unsubstituted or substituted with from 1 to 4 substituents, as chemically 
feasible. For example, the heteroatom S may be substituted with one or two oxo groups, which may be shown as =0. 
[0044] It is also noted that the cyclic ring groups, i.e., aryt, heteroaryl, cycloalkyl, heterocycloalkyl, can comprise 
more than one ring. For example, the naphthyl group is a fused bicyclic ring system. It is also intended that the present 
20 invention include ring groups that have bridging atoms, or ring groups that have a spiro orientation. For example, 
"spirocycloalkyl" means a cycloalkyl ring having a spiro union (the union formed by a single atom which is the only 
common member of the rings). In addition, it is understood that, unless specifically noted otherwise, all suitable isomers 
of the cyclic ring groups are included herein. 

[0045] Preferred compounds of formula I include those wherein W is oxygen. 
25 [0046] Other preferred compounds of formula I include those wherein R 1 and R 2 are each independently halo, cyano 
or (C r C 6 )alkyl. 

[0047] Other preferred compounds of formula I include those wherein R 3 is hydrogen or (C r C 4 )alkyl. 
[0048] Other preferred compounds of formula I include those wherein R 4 is halo, (C r C 12 )alkyl, -C(O) NR 10 R 11 , -S 
(O) 2 NR 10 R 11 , -S(0) 2 R 10 , -C(0)R 10 , -CH(OH)R 1 ° or -(CH 2 )-(C 6 -C 10 )aryl. 
30 [0049] Other preferred compounds of formula I include those wherein R 10 is hydrogen, (C^CgJalkyl, (C 3 -C 9 )cy- 
cloalkyl, (C 3 -C 9 )cycloaklyl(C r C 6 )alkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl. 

[0050] Other preferred compounds of formula I include those wherein R 11 is hydrogen, (C r C 6 )alkyl, (C 3 -C 9 )cycloalkyl 
or (C 3 -C 9 )cycloalkyl(C r C 6 )alkyl. 

[0051] Other preferred compounds of formula I include those wherein R 5 is hydroxy. 
35 [0052] Other preferred compounds of formula I include those wherein R 6 is hydrogen or (Cj-Cgjalkyl. 
[0053] Other preferred compounds of formula I include those wherein R 7 is hydrogen or (C 1 -C 4 )alkyl. 
[0054] Other preferred compounds of formula I include those wherein R 8 is OR 12 wherein R 12 is hydrogen or (Cj-Cg) 
alkyl. 

[0055] Other preferred compounds of formula I include those wherein R 13 is hydrogen, chloro, fluoro, methyl or 
40 isopropyl. 

[0056] More preferred compounds of formula I include those wherein W is oxygen; R 1 and R 2 are each independently 
halo, cyano or (C^-C^alkyl; R 3 is hydrogen or (C^C^alkyl; R 4 is halo; R 5 is hydroxy; R 6 is hydrogen or (C,-C 6 )alkyl; 
R 7 is hydrogen or (C^C^alkyl, R 8 is OR 12 wherein R 12 is hydrogen or (C^CeJalkyl, and R 13 is hydrogen, chloro, fluoro, 
methyl or isopropyl. 

45 [0057] More preferred compounds of formula I include those wherein W is oxygen; R 1 and R 2 are each independently 
halo, cyano or (C^C^alkyl; R 3 is hydrogen or (C,-C 4 )alkyl; R 4 is (C|-C 12 )alkyl; R 5 is hydroxy: R 6 is hydrogen or (C r C 6 ) 
alkyl; R 7 is hydrogen or (C^C^alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C.,-C 6 )alkyl, and R 13 is hydrogen, chloro, 
fluoro, methyl or isopropyl. 

[0058] More preferred compounds of formula I include those wherein W is oxygen; R 1 and R 2 are each independently 
so halo, cyano or (C r C 6 )alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is-C(CONR 10 R 11 ; R 10 is hydrogen, (C 1 -C 8 )alkyl ) (C 3 -C 9 ) 

cycloalkyl, (C 3 -C 9 )cycloalkyl(C 1 -C 6 )alkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 11 is hydrogen, (C r C 6 )alkyl, (C 3 -C 9 )cy- 

cloalkyl or (C^CgJcycloalkyKC^CgJalkyl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl; R 7 is hydrogen or (C 1 -C 4 )alkyl; 

R8 is OR 12 wherein R 12 is hydrogen or (C 1 -C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, methyl or isopropyl. 

[0059] More preferred compounds of formula I include those wherein W is oxygen; R 1 and R 2 are each independently 
55 halo, cyano or (C r C 6 )alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is -S(O) 2 NR 10 R 11 ; R 10 is hydrogen, (C r C 8 )alkyi, (C 3 -C 9 ) 

cycloalkyl, (C 3 -C 9 )cycloalkyl(C r C 6 )alkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 11 is hydrogen, (C r C 6 )alkyI, (C 3 -C 9 )cy- 

cloalkyl or(C 3 -C 9 )cycioalkyl(C r C 6 )alkyl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl; R 7 is hydrogen or(C r C 4 )alkyl; 

R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, methyl or isopropyl. 
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[0060] MorepreferredcompoundsoffonnulalincludethosewhereinWisoxva 6 nRi a „Hi 9 2 
halo, cyano or (C 1 -C 6 )alkyl; R3 is hydrogen or ( c r c.)alkyl- Z is Soi rSmK I h R2 ar « each '"^pendently 
cycloalkyl, (C^cycloalkyKC^alkyl (C fi -C n )aXr halolc C r's t '? ydr ° 9 ? n ' KVCsJalkyl, (C 3 -C 9 ) 
alkyl; R 7 is hydrogen or( Cl cJaS R8 S 0012^1^012 ( k 6 "w 1o) ^' B hydr0Xy; R fe hydro 9 en or ( c rC 6 ) 
fluoro, methyl or Lpropy? ^ ' " °* Where ' n ' S hydr °9 en or < C i-C 6 )a'M, and R» is hydrogen, ch oro 



[0061] More preferred compounds of formula I include those wherein W is oxvoen- R1 an n d2 3P 
halo, cyano or (C r C 6 )alkyl; R3 is hydrogen or (C r C 4 )alkyl- S TcWM**^ tew ? r " ach .ndependently 
cycloalkyl, (C^cycloalKyKC^alkyl (C 6 -C 0 )aryl I or haio«L C W r's I tt l * IT- (C 3" C 9 ) 
alkyl; R7 is hydrogen or(C 1 -C J ilc5- R« is OR«Sln Ri2 k J ■ ^ ' hydr0Xy; R 18 h y dro gen or (C r C 6 ) 
fluoro, methyl or isopropyT ^ * Wherem ' S hydr0gen or (^alky!, and R» is hydrogen, chloro! 

cycloalkyl, (C^cySoaTkyKq-cJa.^ ^^(Sa^aX? c 2 « ,* '* ^T' (C '" C « )alkyl ' WHW 
alky,; R 7 is hydrogen or^-C^lkyl; AorSSS. ^K^^E C^Jr*^ " ^ 
fluoro, methyl or isopropyl. "yarogen or m-c^alkyl, and R" is hydrogen, chloro, 

[0063] More preferred compounds of formula I include those wherein W is oxvaen- R1 a „H 02 
halo, cyano or (C 1 -C 6 )alkyl; R3 is hydrogen or ( Cl -C 4 )alky. R* 1 ^CH , (C C w « J? "** '" de P endent| y 
or(C r C 6 )alkyl; R 7 is hydrogen or (cf-COalkvl- i is OR«wh"pli Tr 2 -T ? P 6 1o) aiy ' : R ' S hydroxy; R is h y dro 9 en 
chloro, fluoro, methyl or isopropyl 4 ^ 12where,nR12|Sh y d ^nor(C r C 6 )alkyl,andRi3 jshydrogeni 

[0064] Specifically preferred compounds of formula I are selected from the group consisting of: 

sn^hntit!! droxy - 3 - iso P ro Py , -P hen ^)-1H-indole-2^arboxylicacid; 
5-(3- S eC c butyl-4-hydroxy- P henoxy)-4,6-dimethyl-1H-^ 

tt'tn° H Zyl) " 4 - hydra ^P heno ^H. 6 - d ^ethyl-1H-indole-2-carboxylicacid- 

4,6-D.ch loro-5- 4-hydroxy-3-isoprop y i-phenoxy)-1-meth y i-1H-indole-2-carboxylic ad? 
4,6-D* .oro-5-(4-hydroxy-3-isopropyl-phenoxy)-3-methyM HHndo.e-2-ca*Sc aS 

5- 3-CyclopropylsulfamoyW-hydroxy-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxyli 5 

5-(4-Hydroxy-3-,sopro P yl-phenoxy)-1 ,4,6-trimethyM H-indole-2-carboxylic aci d : 

4,6 D,ch, oro-5-[3-(4-fluoro-benzenesulfonyl-4-hydroxy-phenoxvl-3-m e thvi 1 h inrf,M* o Z 

4,6 7 D,ch l oro-5-(4-hyd ro xy-2,3-dimethy..phenoxy)-1H-indo.e.2-ca* 
5-^Hydroxy- l ndan-4-yloxy)-4,6-dimethyl-1H-indole-2<arboxylicacio y 
4,6-D.ch oro-5-(7-hydroxy-indan-4-yloxy)-1 H-indole-2-carboxylic acid'- 

(4 Hydroxy-5,6,7,8-tetrahydro-naphthalen-1,yloxy)^,6-dimethyl-1H-indole-2-carboxylic acid 
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[0065] In addition, the present invention provides methods of treating a condition selected from the group consisting 
of obesity, overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hy- 
pothyroidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart failure, 
hypercholesteremia, depression, osteoporosis and hair loss, in a mammal which comprises administering to said mam- 
mal a therapeutically effective amount of a compound of Formula I, an isomer thereof , a prodrug of said compound or 
isomer, or a pharmaceutical^ acceptable salt of said compound, isomer or prodrug. More preferably, the present in- 
vention provides such methods wherein the condition is obesity. More preferably, the present invention provides such 
methods wherein the condition is atherosclerosis (or hypercholesteremia). 

[0066] In addition, the present invention provides methods of inducing weight loss in a mammal which comprises 
administering to said mammal a therapeutically effective amount of a compound of Formula I, an isomer thereof, a 
prodrug of said compound or isomer, or a pharmaceutical^ acceptable salt of said compound, isomer or prodrug. 
[0067] The present invention also provides methods of increasing energy expenditure in a mammal which comprises 
administering to said mammal a therapeutically effective amount of a compound of Formula I, an isomer thereof, a 
prodrug of said compound or isomer, or a pharmaceutical^ acceptable salt of said compound, isomer or prodrug. 
[0068] In addition, the present invention provides methods of treating a condition selected from the group consisting 
of obesity, overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hy- 
pothyroidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart failure, 
hypercholesteremia, depression, osteoporosis and hair loss, comprising: 

administering to a patient having or at risk of having a condition selected from the group consisting of obesity, 
overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hypothy- 
roidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart failure, 
hypercholesteremia, depression, osteoporosis and hair loss, a therapeutically effective amount of 

1) a compound of Formula I, an isomer thereof, a prodrug of said compound or isomer, or a pharmaceutical ly 
acceptable salt of said compound, isomer or prodrug, as defined in claim 1 ; and . 

2) an additional compound useful for treating a condition selected from the group consisting of obesity, over- 
weight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hypothy- 
roidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart fail- 
ure, hypercholesteremia, depression, osteoporosis and hair loss. More preferably, the present invention pro- 
vides such methods wherein the condition is obesity. More preferably, the present invention provides such 
methods wherein the additional compound is a lipase inhibitor. Most particularly, the present invention provides 
such methods wherein the lipase inhibitor is selected from the group consisting of lipstatin, tetrahydrolipstatin 
(orlistat), FL-386, WAY-121898, Bay-N-3176, valilactone, esterastin, ebelactone A, ebelactone B and RHC 
80267, stereoisomers thereof, and pharmaceutically acceptable salts of said compounds and stereoisomers. 
Also, more preferably, the present invention provides such methods wherein the additional compound is an 
anorectic agent. Most particularly, the present invention provides such methods wherein the anorectic agent 
is selected from the group consisting of phentermine, sibutramine, fenfluramine, dexfenfluramine and bromoc- 
riptine. 

[0069] In another aspect, the present invention provides pharmaceutical compositions comprising a compound of 
Formula I, an isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically acceptable salt of said 
compound, isomer or prodrug. 

[0070] In another aspect, the present invention provides kits fortreating a condition selected from the group consisting 
of obesity, overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hy- 
pothyroidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart failure, 
hypercholesteremia, depression, osteoporosis and hair loss, the kit comprising: 

a) a first pharmaceutical composition comprising a compound of Formula I, an isomer thereof, a prodrug of said 
compound or isomer, or a pharmaceutically acceptable salt of said compound, isomer or prodrug; 

b) a second pharmaceutical composition comprising an additional compound useful for treating a condition selected 
from the group consisting of obesity, overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin 
disorders, thyroid disease, hypothyroidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart 
disease, congestive heart failure, hypercholesteremia, depression, osteoporosis and hair loss; and 

c) a container. 

[0071] In another aspect, the present invention provides pharmaceutical compositions comprising a compound of 
Formula I, an isomer thereof, a prodrug of said compound or isomer, or a pharmaceutically acceptable salt of said 
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d ' ISOmeror P rodrUQ : and an additional compound usefultotreataconditionselectedfromthegroupconsisting 
lhv! 0 l°T ei9 H COndit L° n L hyperiipidemia - 9' aucoma . cardiac armythmias, skin disorders, thyroid disease, hy 
Crhoel^ 

™S T u °"' oste °P° rosis and hair ,oss - More preferably, the present invention provides such 

ZSn^ZT! °° nd !! i0n iS ° beSity ' M ° rc PrS,erab ^ ,he PreSent inVenti0n provides ^'compositions 
«on III 1 C °T Und ^ 3 " PaSe inhibit ° r M ° St partiCU,ar,y - ,he present invention P™** such composi- 
Zy Bav P m1i r n f 1 Sel6Cted 9r0UP C ° nS ' Sting ° f " PStatin ' ^trahydro.ipstatin (oriistat), FL 386, 

Tnvlln nl h ^ a ^ eptablesa,ts of said compounds and stereoisomers. In addition, more preferably, the presen 
.nvent.cn pmvdes such composihons wherein the additional compound is an anorectic agent Most particularly the 
ri?tr deS ( 8 ? compositions wherein the anorectic agent is selected from the group consists of 
phentermine, sibutramine, fenfluramine, dexfenfluramine and bromocriptine 

rJnlrTrir^ 3 ' 6 ^ 0 ' 8 ° f treatin9 diabetes ' themethodscom Prisingthestepsofadministeringto patients 
having or at nsk of hav.ng d.abetes, a therapeutically effective amount of a compound of Formula I, isomers thereof 
prodrugs of sa,d compounds or isomers, or pharmaceutical^ acceptable salts of said compounds, isomers or prodrugs' 

0073 n a preferred embodiment of the method of treating diabetes, the diabetes is Type I diabetes 
S a", another praferred embodiment of the method of treating diabetes, the diabetes is Type II diabetes 

nn^L rfcfr T "T* 5 * treati " 9 atheros c'erosis, the ™thods comprising administering to patients hav- 
ZZ,T r 1 Vin9 athe ; osclerosis ' a therapeutically effective amount of a compound of Formula I, isomers thereof 

or Jt L 'r h Pr ° V h "! meth ° dS ° f treatin9 hypertension - the me *°^ comprising administering to patients having 
o at nsk of having hypertens.on, a therapeutically effects amount of a compound of Formula I, isomers thereof 

mnS 9 ^ Sa,dC0mpou ndsorisomere '° l 'P harm aceuticallyacceptable S altsof S aidcompounds.i S omer S orprodrugs' 
S JiJ? P T t f L 6 m dS °' tr6atin9 COr ° nary h6art diS6ase ' the methods co^na administering to pa- 
llr? h 9 ° r 3 h£ T 9 C ° r0nary h6art diSease ' a therapeutically effective amount of a compound of Formula 

isomers or SgT ^ C ° mP ° UndS * iS ° merS ' " pharmaceut ically stable salts of said compounds, 

E„ r A f ° r^ d6d "! m6th °u dS ° f trSating n y percholesterolemia ^ h eniethodscomprisingadministeringtopatients 
havmgoratnsk ofhavmghypercholesterolemia.atherapeuticallyeffectiveamountofacompoundof FormuL LmeS 
prod e rug S Pr ^ C ° mP ° UndS ° r isomers ' or Pharmaceutical^ acceptable salts of said compounds, isomers or 

[0079] Also provided are methods of treating hyperlipidemia, the methods comprising administering to patients hav- 
ing or at nsk of having hyperlipidemia, a therapeutically effective amount of a compound of Formula I isomSereof 
prodrugsosaidco^ 

C n A ' S ° pr0V I 8 ' 6 T, th ° dS ° f tr6atin9 thyr ° id diS6aSe ' the methods comprisin 9 administering to patients hav 
,ng or at nsk of having thyroid disease, a therapeutically effective amount of a compound of Formula I isomers thereof 

r $a ndSorisomers ' orpharmaceulica ^ a cceptablesaltsofsaid compounds, isomers orprodrugs' 

CorL £r h 8re T eth ° dS ° f tr6ating h y poth y roidism . »• methods comprising administering to patients hav 
orod « o, h 9 hyp ° thyr0ldism < a therapeutically effective amount of a compound of Formula I, isomers thereof 
™S 9 A< Sa,dC0 7H° U ndSOr L SOmere -° rpharniaceutical| y a cceptablesaltsofs a idcompounds. isomer orprodrugs 

Af k Pr °!: ded are mGth0dS ° f treating de P res «i°n, the methods comprising administering to patients having 
oatnskofhavmgdepressron.atherapeuticallyeffective amount of acompoundof Formula I, isomersthereof prodrugs 
I 5 * compounds or isomers, or pharmaceutically acceptable salts of said compounds, isomers or prodrugs 
SSL t LTh m ! th ° dS ° f treatin9 ° beSity ' the meth0ds comprising administering to obese patients or 

S^J^JZZTf ' 3 th6rapeUtiCa,,y 6ffec,iVe amount * a compound of Formula I, isomers thereof, 
raoS 7' ^ UndSOr : SOmere ' 0rpharmaceuti c al 'yacceptablesalts of saidcompounds. isomers orprodrugs 
or a" risk o hav^o'r ^ ^l^" 19 ° S,eoporosis ' *• met hods comprising administering to patients having 
Zl n J 9 ° SteOp0rOS,S ' 3 therapeutically effective amount of a compound of Formula I, isomers thereof 

or at nsk of having thyroid cancer, a therapeutically effective amount of a compound of Formula I, isomers thereof 
P-^c saidcompounds or isomers, or phamnaceutically acceptable salts of said compounds, isomers o^ 
S rSof t Pr ° V m6th0dS ° f freatin9 9 ' aUCOma ' the methods com P risina administering to patients having or 

o saidlmT h ^ 3 therapeUtically effective amount of a compound of Formula I, isomers thereof, prodrugs 
mr,™ CO A mpoiJnds ° r J somers . or pharmaceutically acceptable salts of said compounds, isomers or prodrugs 
[0087] Also provided are methods of treating cardiac arrhythmias, the methods comprising administering to patients 

thereof, prodrugs of said compounds or isomers, or pharmaceutic^ acceptable salts of said compounds, isomers or 
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prodrugs. 

[0088] Also provided are methods of treating congestive heart failure, the methods comprising administering to pa- 
tients having or at risk of having congestive heart failure, a therapeutically effective amount of a compound of Formula 
I, isomers thereof, prodrugs of said compounds or isomers, or pharmaceutically acceptable salts of said compounds, 
isomers or prodrugs. 

[0089] Also provided are methods of treating hair loss, the methods comprising administering to patients having or 
at risk of having hair loss, a therapeutically effective amount of a compound of Formula I, isomers thereof, prodrugs 
of said compounds or isomers, or pharmaceutically acceptable salts of said compounds, isomers or prodrugs. 
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DETAILED D ESCRIPTION OF THE INVENTION 
Scheme 1 
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Scheme 1 (cont.) 
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Scheme 3 (conU 
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Scheme 3 (cont) 



10 



15 



20 



25 



30 



35 




XVII 



45 



50 



55 



17 




18 



EP 1 297 833 A1 

Scheme 4 (cont) 




XXlll 



XXIV 



19 



EP 1 297 833 A1 

Scheme 5 
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Scheme 5 (cont.) 
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Scheme 6 




XXXI 



XXXIII 

3 

XXXIV 

22 




23 



EP 1 297 833 A1 

Scheme 7 
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Scheme 8 
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S 7 S5)° mP0Und ° f f0rmU ' a " ^ 56 Prepar6d aCC ° rdin .9 10 *° P™"» described in , Met Oem., 38, 
[0091] In reaction 1 of Scheme 1 , the compound of formula XXXXVI is mn»»*oH th 

pound of 5ZSS ^ZhXTo^'T ° f f0rmU ' a f " iS C ° nVerted 10 thS C °^ 0ndi ^ ani-ine com- 
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[0095] In reaction 5 of Scheme 1^ the indole ester compound of formula VI Is converted to the corresponding indole 
carboxylic acid compound of formula VII by treating VI with potassium hydroxide or sodium hydroxide in the presence 
of a solvent mixture, such as methanol and water. The reaction mixture is stirred, at room temperature, for a time period 
between about 1 hour to about 24 hours, preferably about 2 hours. 

5 [0096] In reaction 1 of Scheme 2, the compound of formula VIII is converted to the corresponding compound of 
formula IX by treating VIII with a base, such as sodium hydride, and reacting the intermediate so formed, at a temper- 
ature about 0°C, with a (C r C 6 )alkyl halide, such as iodo(C 1 -C 6 )alkane, in the presence of a solvent, such as dimeth- 
ylformamide. The reaction mixture is warmed to room temperature and stirred for a time period between about 16 
hours to about 48 hours, preferably about 19 hours. 

10 [0097] In reaction 2 of Scheme 2, the compound of formula IX is converted to the corresponding compound of formula 
X by reacting IX with boron tribromide in the presence of a solvent, such as methylene chloride. The intermediate so 
formed is then treated with a base, such as potassium hydroxide or sodium hydroxide, in the presence an aqueous 
polar solvent, such as 50% aqueous methanol, to give X. 

[0098] In reaction 1 of Scheme 3, the 4-methoxy-phenol compound of formula XI is converted to the corresponding 
15 diaryl ether compound of formula XII by treating XI with a compound of the formula 



20 




in the presence of potassium carbonate and a solvent, such as methyl sulfoxide or N-methylpyrrolidone. The reaction 
is stirred at a temperature between about 80°C to about 140°C, preferably about 125°C, for a time period between 
about 15 hours to about 48 hours, preferably about 20 hours. 
30 [0099] In reaction 2 of Scheme 3, the compound of formu la XII is converted to the corresponding aldehyde compound 
of formula XIII by reacting XII with hexamethylenetetramine in the presence of trif luoroacetic acid. The reaction mixture 
is then stirred at a temperature between about 60°C to about 80°C, preferably about 75°C, for a time period between 
about 4 hours to about 24 hours, preferably about 8 hours. 

[0100] In reaction 3 of Scheme 3, the compound of formula XIII is converted to the corresponding compound of 
35 formula XIV by the oxidation of XIII with sodium chlorite in the presence of 2-rnethyl-2-butene, t-butanol and potassium 
dihydrogenphosphate in the presence of a solvent, such as tetrahydrofuran. The reaction mixture is stirred, at room 
temperature, for a time period between about 12 hours to about 48 hours, preferably about 16 hours. 
[0101] In reaction 4 of Scheme 3, the carboxylic acid compound of formula XIV is converted to the corresponding 
compound of formula XVI by reacting the corresponding acid chloride or mixed anhydride of XIV with a primary amine 
40 of the formula, NH 2 R 10 , in the presence of a base, such as triethylamine, dimethylaminopyridine or pyridine, a solvent, 
such as dichloromethane, tetrahydrofuran, ethylene glycol dimethyl ether or 2,2-bis(4-chlorophenyl)-1 ,1-dichloroeth- 
ylene. The reaction is stirred, under inert atmosphere, at a temperature between about -1 0°C to about 25°C, preferably 
about 0°C, for a time period of about 30 minutes to about 12 hours, preferably about 2 hours. The carboxylic acid 
compound of formula XIV can also be converted to the corresponding compound of formula XVI by reacting XIV with 
45 a primary amine of the formula, NH 2 R 10 : in the presence of N-hydroxysuccinimide, dicyclohexylcarbodiimide and a 
base, such as triethyamine. 

[0102] In reaction 5 of Scheme 3, the carboxylic acid compound of formula XIV is converted to the corresponding 
compound of formula XV by reacting XIV, orthe corresponding acid chloride or mixed anhydride of XIV, with a secondary 
amine of the formula, HNR 10 R 11 , according to the procedure described above in reaction 4 of Scheme 3. 
50 [0103] In reaction 6 of Scheme 3, the amide compound of formula XVI is converted to the corresponding compound 
of formula XV by alkylating XVI with an alkyl halide of the formula R 11 X, wherein X is halo, in the presence of a base, 
such as sodium hydride, and a polar aprotic solvent, such as tetrahydrofuran. 

[0104] In reaction 7 of Scheme 3, the compound of formula XV is converted to the corresponding compound of 
formula XVII by treating XV with boron tribromide, at room temperature, in the presence of a solvent, such as methylene 
55 chloride. The compound so formed is hydrogenated in the presence of a catalyst, such as 1 0% palladium on carbon, 
under a pressure of about 40 psi, for a time period between about 3 hours to about 24 hours, preferably about 4 hours. 
[0105] In reaction 8 of Scheme 3, the compound of formula XVII is converted to the corresponding compound of 
formula XVIII according to the procedure described above in reactions 3, 4 and 5 of Scheme^. 
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ESS. vv k aCti °!l- 1 °l Scheme 4 the compound of formula XII is converted to the corresponding compound of 

' ^" k ?o a o? n9 X ," ^ chlorosu,fonic acid - ™« reac «°" "**™ is stirred at a temperature between about 

nlS, « r k T ' V ab ° Ut °° C ' f ° r 3 ,imS P6ri0d ° f 3b0Ut 5 minUtes ' then allowed 10 warm to ™m tern- 

perature tor about an 1 hour. 

[01 07] In reaction 2 of Scheme 4, the sulfonyl chloride compound of formula XX is converted to the corresponding 
compound of formula XXII according to the procedure described above in reaction 4 of Scheme 3 es P ona,n 9 
™, I? r f f ction , 3 °f f cheme 4, the sulfonyl chloride compound of formula XX is converted to the corresponding 
compound of formula XXI according to the procedure described in reaction 5 of Scheme 3 

foil?! Jv/ 630 * 0 " 4 °' J ? heme the compound °f f on™ia XXII is converted to the corresponding compound of 
formula XXI according to the procedure described above in reaction 6 of Scheme 3 

!™L Jv,r Cti °1 5 ° f S f eme the com P° und of for ™ la XXI ^ converted to the corresponding compound of 
formula XXIII according to the procedure described above in reaction 7 of Scheme 3 

SI! 11 .'"vvfw' 0 " 6 °1 S ° heme the com P° und ° f for ™ la xx »" ^ converted to the corresponding indole compound 
of formula XXIV according to the procedures described above in reactions 3, 4 and 5 of Scheme 1 
[0112] In reaction 1 of Scheme 5, the sulfonylchloride compound of formula XX is converted to~the corresponding 
sulfinic acid compound of formula XXVI by reacting XX with sodium sulfite, in the presence of water and a base such 

t S ° l U ™ o ?"' te ° r S ° diUm hydroxide ' The reaction mixtur o is stirred at a temperature between about 50°C to 
about 00°C, preferably about BS'C, for a time period between about 1 hour to about 24 hours, preferably about 6 
hours, followed by continued stirring, at room temperature, overnight. 

[0113] In reaction 2 of Scheme 5, the sulfinic acid compound of formula XXVI is converted to the corresponding 
alkylsulfone compound of formula XXVII by alkylating XXVI with an alkylhalide of the formula. Rio X wherein X is halo 
potLXmt^utoxide ^ " biCarb ° nate ' sodium nydroxide ' sodium hydride . ^ium methoxide or' 

SHI Jj£T V" SCh6me - the compound of formula xxv " is converted to the corresponding compound of 
formula XXVIII according to the procedure described above in reaction 7 of Scheme 3 

' n Y r v a ? on4 ^ Sch T^ 

of formula XXIX according to the procedure described above in reactions 3 and 4 of Scheme 1 

!!™! J™ 3 '" 01 ! 5 ° f S f eme - Com P° und of formula XXIX is converted to the corresponding compound of 
lormula XXX according to the procedure described above in reaction 5 of Scheme 1 

[01 17] In reaction 1 of Scheme 6, the sulfonylchoride compound of formula XXXlTs converted to the corresponding 
sulfinic acid compound of formula XXXII according to the procedure described above in reaction 1 of Scheme 5 
[0118] In reaction 2 of Scheme 6, the sulfinic acid compound of formula XXXII is converted to the corresponding 
ST be h nzene ( Com P° und ° f ,or ™'a xxx "' ^ reacting XXXII with benzoquinone in the presence of a polar protic 
aotont, such as ethanol, and water. The resulting reaction mixture is stirred, at room temperature, for time period 
between about 1 hour to about 24 hours, preferably about 4 hours. 

[01 19] In reaction 3 of Scheme 6, the dihydroxy benzene compound of formula XXXIII is converted to the corre- 
sponding compound of formula XXXIV by treating XXIII with potassium bis(trimethylsilyl)amide in N-methylpyrrolidi- 
rZi' ' ° f 1 8 " Cr ° Wn " 6, f0 " 0Wed by reaCting the interm cdiate so formed with a 4-halonitrobenzene. The 

24^. Xbly aZ eTor^"' ^ " ^ atm ° SPhere *" & *** ^ *»* \ *™ <° ^ 
[0120] In reaction 4 of Scheme 6, the nitro compound of formula XXXIV is converted to the corresponding indole 
ester compound of formula XXXV according to the procedures describe above in reactions 2, 3 and 4 of Scheme 1 

nHnilL* ZT™? * ~' the ind °' e eSter corn P° und of fon ™la XXX V Is converted to the corresponding 

indole carboxyhc acd compound of formula XXXVI according to the procedure described above in reaction 5 of Scheme 

Eu^YvwrnK 1 ° f SChe v.! 1 compound of ,ormula X " is converted to the corresponding ketone compound 
tetrachloride and a solvent, such as dichloromethane. 

Jvy?v Cti ° n 2 f SCh T G 1 the com P° und of ,ormula XXXVI " *s converted to the corresponding compound of 
formula XXXIX according to the procedures described above in reactions 1 and 2 of Scheme 1 
[0124] In reaction 3 of Scheme 7, the aniline compound of formula XXXIX is converted to the corresponding indole 
compound of formula XXXX according to the procedures described above in reactions 3. 4 and 5 of Scheme 1 
J„!S, nilT' 0n 4 ° f Scneme Z- the compound of formula XXXX is converted to the corresponding compound of 
formula XXXXI according to the procedure described above in reaction 5 of Scheme 1 

SOUL yyZl° n \° f SCh ^ 6 - COm P° und of formula XXXX is converted to the corresponding compound of 
formula XXXXII by reducing XXXX with triethylsilane and trifluoroacetic acid in a solvent, such as dichloromethane 
The reaction is stirred, at room temperature, for a time period between about 12 hours to about 24 hours, preferably 
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[0127] In reaction 2 of Scheme 8, the compound of formula XXXX is converted to the corresponding hydroxy com- 
pound of formula XXXXIII by treating XXXX with sodium borohydride in the presence of a polar protic solvent, such as 
ethanol. The reaction is stirred, at room temperature, for a time period between about 30 minutes to about 24 hours, 
preferably about 4 hours. 

5 [0128] In reaction 3 of Scheme 8, the compound of formula XXXXII is converted to the corresponding compound of 
formula XXXXIV by treating XXXXII with a base, such as sodium hydroxide or potassium hydroxide, in the presence 
of water and a polar protic solvent, such as methanol. The reaction mixture is stirred, at room temperature, for a time 
period between about 12 hours to about 25 hours, preferably about 20 hours. 

[0129] In reaction 4 of Scheme 8, the compound of formula XXXXIII is converted to the corresponding compound of 
10 formula XXXXV according to the procedure described above in reaction 3 of Scheme 8. 

[0130] When the above described reactions refer to other procedures for other Schemes, such procedures are of 
course analogous procedures. All variables are as defined for compounds of formula I unless otherwise specified. 
[0131] The present invention has an aspect that relates to the treatment of the disease/conditions described herein 
with a combination of active ingredients. In combination therapy treatment, both the compounds of this invention and 
15 the other drug therapies are administered to mammals (e.g., humans,, male or female) by conventional formulations 
and methods, as described above. As recognized by those skilled in the art, the therapeutically effective amounts of 
the compounds of this invention and the other drug therapies to be administered to a patient in combination therapy 
treatment will depend upon a number of factors, including, without limitation, the biological activity desired, the condition 
of the patient, and tolerance for the drug. Dosages and modes of administration of the other drug therapies useful in 
20 the present invention are known in the art, for example, as set forth in the patents, patent applications and publications 
described below, which are hereby incorporated by reference herein in their entirety. 

[0132] For instance, the characteristics of patients at risk of having atherosclerosis are well known to those in the 
art and include patients who have a family history of cardiovascular disease, including hypertension and atheroscle- 
rosis, obese patients, patients who exercise infrequently, patients with hypercholesterolemia, hyperlipidemia and/or 
25 hypertriglyceridemia, patients having high levels of LDL or Lp(a), patients having low levels of HDL, and the like. 

[01 33] In one aspect, the present invention concerns the treatment of diabetes, including impaired glucose tolerance, 
insulin resistance, insulin dependent diabetes mellitus (Type I) and non-insulin dependent diabetes mellitus (NIDDM 
or Type II). Also included in the treatment of diabetes are the diabetic complications, such as neuropathy, nephropathy, 
retinopathy or cataracts. 

30 [01 34] The preferred type of diabetes to be treated by the compounds of the present invention is non-insulin depend- 
ent diabetes mellitus, also known as Type II diabetes or NIDDM. 

[0135] Diabetes can be treated by administering to a patient having diabetes (Type I or Type II), insulin resistance, 
impaired glucose tolerance, or any of the diabetic complications such as neuropathy, nephropathy, retinopathy or cat- 
aracts, a therapeutically effective amount of a compound of the present invention. It is also contemplated that diabetes 
35 be treated by administering a compound of the present invention along with other agents that can be used to treat 
diabetes. 

[0136] Representative agents that can be used to treat diabetes in combination with a compound of the present 
invention include insulin and insulin analogs (e.g., LysPro insulin); GLP-1 (7-37) (insulinotropin) and GLP-1 (7-36)-NH 2 ; 
sulfonylureas and analogs: chlorpropamide, glibenclamide, tolbutamide, tolazamide, acetohexamide, Glypizide®, 

40 glimepiride, repaglinide, meglitinide; biguanides: metformin, phenformin, buformin; <x2-antagonists and imidazolines: 
midaglizole, isaglidole, deriglidole, idazoxan, efaroxan, fluparoxan; other insulin secretagogues: linogliride, A-4166; 
glitazones: ciglitazone, Actos® (pioglitazone), englitazone, trogtitazone, darglitazone, Avandia® (BRL49653); fatty acid 
oxidation inhibitors: clomoxir, etomoxir; a-glucosidase inhibitors: acarbose, miglitol, emiglitate, voglibose, MDL-25,637, 
camiglibose, MDL-73,945; ^-agonists: BRL 35135, BRL37344, RO 16-8714, ICI D7114, CL 316,243; phosphodieste- 

45 rase inhibitors: L-386,398; lipid-lowering agents: benfluorex; antiobesity agents: fenfluramine; vanadate and vanadium 
complexes (e.g., Naglivan®) and peroxovanadium complexes; amylin antagonists; glucagon antagonists; gluconeo- 
genesis inhibitors; somatostatin analogs; antilipolytic agents: nicotinic acid, acipimox, WAG 994. Also contemplated 
to be used in combination with a compound of the present invention are pramlintide (Symiin™), AC 2993 and nateg- 
linide. Any agent or combination of agents can be administered as described above. 

50 [0137] In addition, the compounds of the present invention can be used in combination with one or more aldose 
reductase inhibitors, glycogen phosphorylase inhibitors, sorbitol dehydrogenase inhibitors, NHE-1 inhibitors and/or 
glucocorticoid receptor antagonists. 

The compounds of the present invention can be used in combination with an aldose reductase inhibitor. Aldose re- 
ductase inhibitors constitute a class of compounds that have become widely known for their utility in treating conditions 
55 arising from complications of diabetes, such as diabetic neuropathy and nephropathy. Such compounds are well known 
to those skilled in the art and are readily identified by standard biological tests. For example, the aldose reductase 
inhibitor zopolrestat, 1-phthalazineacetic acid, 3,4-dihydro-4-oxo-3-[[5-(trifluoromethyl)-2-benzothiazolyl]methyl]-, and 
related compounds are described in U.S. Patent No. 4,939,140, commonly assigned. 
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-Phthalazineaoetic acid (pona.restat, U.S. Patent No. 

toS^ (t0,restat ' U S - P ^ent No. 

4^^ «* CP*—. U-S. Patent Nos. 

6 SlRl'^.'Zt^'TfT 61 ^™'" 8 "- 4 ' 806110 3Cid < US - Patent N °- 4,883,410); 

7 H n hY o! ^ ° ydr °^" 2 ' m6thylchroman - 4 - acetic ac W (U.S. Patent No 4 883 410V 
7. S^d.hydro-a.B-dnsopropyl-a-oxo^H-l ,4-benzoxazine-4-acetic acid (U S. Patent No 4 771 050 

s. 3 4 d X 5 3 S 

£^X2^^ ^ ZD5522 ' US Pa ^ Nos. 

I?' f . ^t!S P f! r0lChr0 ^ a ?"^ 4 '' imidaZOlidinel - 2 ' 5, - di0ne (SOrbinil ' U S - Pate <* No- 4,130,714)- 
2 JSS fSS ^^ l Q U H 0 ™- Sp,ro C h ; o ^"^^4•-imida 2 olidine)-2■,5■-dione (U.S. Patent No. 4,540,704 ■ 
a p 7 P ( l U u r f e - 9 ' 4 - imid ^'idine)2',5'-dione (U.S. Patent No. 4,438,272)' 
J 2 /; d !; f | Uoro - s P' ro ( 9H -^orene-9,4^imidazolidine)2-,5'-dione (U.S. Patent Nos 4 436 745 and 4 438 272V 

4 SaJSS '—^"^P-^-fluorene^^ -imidazo,idine)2-^-dione (U.S. P«t ! 4 ^ and 

£38™^ (U S - Patent Nos - and 

pLmt^^ (U-S. 
"^gT*^^ Patent No. 

IS' l 2 ^ 4 ?" 6 ""^^ 2 ' 5 '- dioxos P ir °C^oman-4,4'-imidazolidine)-2-carboxamide (U.S. PatentNo 5 447 946V and 

Other aldose reductase inhibitors include compounds having formula la below: 
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and pharmaceutical^ acceptable salts and prodrugs thereof, wherein 
Z is O orS; 

R 1 is hydroxy or a group capable of being removed in vivo to produce a compound of formula I wherein R 1 
is OH; and 

X and Y are the same or different and are selected from hydrogen, trifluoromethyl, fluoro, and chloro. 

A preferred subgroup within the above group of aldose reductase inhibitors includes numbered compounds 
1,2,3, 4, 5, 6, 9, 10, and 17, and the following compounds of Formula la: 

20. S^-dihydro-S^S-fluorobenzothiazol^-ylmethyO^-oxophthalazin-l-yl-acetic acid [R 1 =hydroxy; X=F; Y=H]; 

21. 3-(5,7-difluorobenzothiazol-2-yimethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R 1 =hydroxy; X=Y=F]; 

22. 3-(5-chlorobenzothiazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R 1 =hydroxy; X=CI; Y=H); 

23. 3-(5,7-dichlorobenzothiazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R 1 =hydroxy; X=Y=Ci]; 

24. 3,4-dihydro-4-oxo-3-(5-trifluoromethylbenzoxazol-2-ylmethyl)phthalazin-1'ylacetic acid [R 1 =hydroxy; X=CF 3 ; 
Y=H]; 

25. S^-dihydro-S^S-fluorobenzoxazol^-ylmethylJ^-oxophthalazin-l-yl-acetic acid [R 1 =hydroxy; X=F; Y=H]; 

26. 3-(5,7-difluorobenzoxazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R^hydroxy; X=Y=F]; 

27. 3-(5-chlorobenzoxazol-2-ylmethyl)-3,4-dihydro-4-oxophthalazin-1-ylacetic acid [R 1 =hydroxy; X=CI; Y=H]; 

28. S^SJ-dichlorobenzoxazol^-ylmethyO-S^-dihydro^-oxophthalazin-l-ylacetic acid [R 1 =hydroxy; X=Y=CI]; 
and 

29. zopolrestat; 1-phthalazineacetic acid, 3,4-dihydro-4-oxo-3-[[5-(trifluoromethyl)-2-benzothiazolyl]methyl]- 
[R 1 =hydroxy; X=trifluoromethyl; Y=H]. 

[0144] In compounds 20-23, and 29 Z is S. In compounds 24-28, Z is O. 

[01 45] Of the above subgroup, compounds 20-29 are more preferred, with 29 being especially preferred. Procedures 
for making the aldose reducatase inhibitors of formula la can be found in International Patent Application, Publication 
No. WO 99/26659. 

[01 46] The compounds of the present invention can also be used in combination with a glucocorticoid receptor mod- 
ulator or more preferably, a glucocorticoid receptor antagonist. The glucocorticoid receptor (GR) is present in gluco- 
corticoid responsive cells where it resides in the cytosol in an inactive state until it is stimulated by an agonist. Upon 
stimulation the glucocorticoid receptor translocates to the cell nucleus where it specifically interacts with DNA and/or 
protein(s) and regulates transcription in a glucocorticoid responsive manner. Two examples of proteins that interact 
with the glucocorticoid receptor are the transcription factors, API and NFK-p. Such interactions result in inhibition of 
API- and NFK-(3-mediated transcription and are believed to be responsible for the anti-inflammatory activity of endog- 
enously administered glucocorticoids. In addition, glucocorticoids may also exert physiologic effects independent of 
nuclear transcription. Biologically relevant glucocorticoid receptor agonists include Cortisol and corticosterone. Many 
synthetic glucocorticoid receptor agonists exist including dexamethasone, prednisone and prednisilone. By definition, 
glucocorticoid receptor antagonists bind to the receptor and prevent glucocorticoid receptor agonists from binding and 
eliciting GR mediated events, including transcription. RU486 is an example of a non-selective glucocorticoid receptor 
antagonist. GR antagonists can be used in the treatment of diseases associated with an excess or a deficiency of 
glucocorticoids in the body. As such, they may be used to treat the following: obesity, diabetes, cardiovascular disease, 
hypertension, Syndrome X, depression, anxiety, glaucoma, human immunodeficiency virus (HIV) or acquired immun- 
odeficiency syndrome (AIDS), neurodegeneration (for example, Alzheimer's and Parkinson's), cognition enhancement, 
Cushing's Syndrome, Addison's Disease, osteoporosis, frailty, inflammatory diseases (such as osteoarthritis, rheuma- 
toid arthritis, asthma and rhinitis), tests of adrenal function, viral infection, immunodeficiency, immunomodulation, au- 
toimmune diseases, allergies, wound healing, compulsive behavior, multi-drug resistance, addiction, psychosis, ano- 
rexia, cachexia, post-traumatic stress syndrome, post-surgical bone fracture, medical catabolism and prevention of 
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which is hereby incorporated by reference Therein ,ntematl0na, Patent Ration, Publication No. WO 00/66522, 

. SSL. ^z^::^^^*^ - 3 — d ~ ase 

pl-cations such as neuropathy, retinopathy, neph^r^r^T * *** ° r Pr6Vent diabe,ic com " 

S. patent numbers 5,728.704 and 5 866 578 C3rdl0my ° P3thy ' m,croan 9iopathy, and macroangiopathy U 

=C at.ons by Inhibiting £ Z^^XSSgS?* » ^ " « P-n^etfc 

Pub.,ation No. WO 99 /43663, which is I^S^^^SS"* " ,ntemati0na, 

plication Number 09/670,759. (hd 8^"^"^ aSS ' 9ned ^ No "-P rovis ™ a ' Patent Ap- 
« Publication Nos. WO 96/39384 and wS 96/39385 whS 1 h T V ^'S^ lntemational p atent Applications, 
[0150] Any glycogen phosphorvlase Lib for ™ k t ^ ,ncor P orated b V reference herein. 
G^cogen phospho^.ase inST^ SSEZ^JZ^ Th" 8 ° f the ^ 

example, Pesce, « a/., Clinica, ChemistryU 5t5? 717 f ^1" ? "* aCC ° rding t0 Standard ass ^ 

described above, however, other glycogen phosphorvlase Si 0 ' 9,yCOgen P n °sphorylase inhibitors are 
■» rntemationa. Patent Application, PubUon No WC ?^?5S SL^^Th* th ° SS ^"'^ h thS 3rt 

The following documents also disclose glycoaenlosDhSl f k1 d ' SC, ° Sed ,n US Patent No - 5,952,363). 
th ^ Pa ' en * No. 5,998,463; Oikanomakos^^^^roteAi Scfence ^999 SMoT^gso'ig^s' 86 ^' 'h preSen ' ' nve ntion: 
the compound 3-isopropyl-4-(2-chlorophenyl)-1 4-dihvdil TrnJL ' -? 0 * 1 , 945, Wh ' Ch ln P a ^ular discloses 
Publication Nos. WO 95/24391, WO 97/09040 WO 9^403^ wn o1«Sf '"^ ,n,ernational Patent Applications, 
Hoover etal., J. Med. Chem., 1998 41 2934 2938 9 W ° 97/31901; EP 88405 * a "d 

z, .s^ssr iSKrrrr in combination wi,h — pha - 

reductase inhibitor, or a HMG-CoA synthase ^ H tlS cST f"*™ eSpedal,y 3 HMQ - CoA 

a CETP inhibitor, a bile acid sequesterant, a S^«£2S^""^ * Synth3Se " ne ex P ressi °n inhibitor, 
or niacin. The compounds of the present to^Z^J^'TtT" inhlMor ' an ««K«l«tant 

compound that acts to lower plasma chZKZ^JJ naZt " C ° mbinati ° n With 3 n3tUr3 " y occu ™9 
nutraceuticals and include, for example, garlic ^act Lnd niacin " ""^ C ° mP ° UndS 3re ^ ca,led 

with an apoprotein B 

secretion inhibitors and/or MTP inhibitors Tare disnZT } nh ' b ' t0r - Some P referred apolipoprotein B 

[0153] A variety of apo B ■JS^TSS^^ST"^ ^ ^ N °' 5 ' 919 795 

secretion/MTP inhibi Jmay be ulSSi^S o the S£T ? ** * "* ^ Mh ° Ugh ^ a P° B 

invention, generaily preferred apo B JZSl^SEZZ^ " d P harmace ^al compositions of the present 
ampie, European Paten, Applications, P^S^^^'^^ th3t 3re disclosed ex- 
EP 779276, EP 779279, EP 799828. EP 799829 EP 8021 8 f J 9 n, L If EP 75351 ? ' EP 764647 '■ EP 765 ^8, 
Patent Applteations, Publication Nos! WO S Jo SS^JSSS 8 ° 2192 ' EP 8 ° 2197; lnta ^ationai 
97/43257, WO 98/16526 and WO 98/23593 « US S .of" 0 ' W ° 97 ' 2624 °' W0 97/43255 ' 
5,739,135 and5,789.197 3tef1t N ° S ' 5 ' 595 .872; 5,646,162; 5,684,014: 5,712279- 

98/23593. Especially preferred apo B •ec«E^l„!^^^^■ b " Ca,i ° n N ° S ' W0 96/40640 and WO 
tion Nos. WO 96/40640 and WO 98/2359^°^ n,emati ° n31 Patent A PP lica «°-, Publica- 

invention, are 4'-tnfluoromethy.-bi P heny^ 

6-yl]-amide and 4--trifluoromethyl-biphenyl-2 caZx^icacii r~i 1 ^ [1 t ' 2 : 4]tr,a20| - 3 -y |meth y | )- 1 ' 2 .3.4-tetrahydroisoquin- 
amide. V P V ' 2 C3ri30Xyllc ac,d -l 2 '^^^ 

9-(4H4.[4Wlto,om e ihyH,i p h.„ y ,. 2 . ca ^"^ J?™**. "^"'™'r ,,CSl =™P»«ons Of ,h, pf6sen i i mMo „. are 
luor«.hyl)-amlde and teSS^T **H2 2 2-w 

»(2, 2 , 2 -w, u <,, w% ,,.^l 4 12 

1.157, ^"^"^p^^B^^^^^^^^^ 
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plication, Publication No. WO 98/16526. 

[01 58] Especially preferred apo B secretion/MTP inhibitors disclosed in International Patent Application, Publication 
No. WO 98/16526, and useful in the methods and pharmaceutical compositions of the present invention, are [11a-R]- 
8-[(4-cyanophenyl)methoxy]-2-^ 
5 1 ,4-dione and [11a-R]-cyclopentyl-7-(prop-2-enyl)-8-[(pyridin-2-yl)methoxy]-2,3,11 ,11a-tetrahydro-6H-pyrazino[1 ,2b] 
isoquinoline-1 ,4-dione. 

[0159] Another especially preferred class of apo B secretion/MTP inhibitors is disclosed in U.S. Patent No. 5,684,014. 
[0160] An especially preferred apo B secretion/MTP inhibitor disclosed in U.S. Patent No. 5,684,014 and useful in 
the methods and pharmaceutical compositions of the present invention is 2-cyclopentyl-2-[4-(2,4-dimethyl-pyrido[2,3-b] 
10 indol-9-ylmethyl)-phenyi]-N-(2-hydroxy-1-phenyl-ethyl)-acetamide. 

[0161] Yet another class of especially preferred apo B secretion/MTP inhibitors is disclosed in U.S. Patent No. 
5,646,162. 

[0162] An especially preferred apo B secretion/MTP inhibitor disclosed in U.S. Patent No. 5,646,162 and useful in 
the methods and pharmaceutical compositions of the present invention, is 2-cyclopentyl-N-(2-hydroxy-1-phenylethyl)- 

15 2-[4-(quinolin-2-ylmethoxy)-phenyl]-acetamide. 

[0163] Additional apo B secretion/MTP inhibitors that can be used in combination with compounds identified by the 
present invention are disclosed in commonly assigned U.S. Nonprovisional Patent Application No. 09/711281, filed 
November 9, 2000. Examples of specific preferred apo B secretion/MTP inhibitors are disclosed in that application, 
which is hereby incorporated by reference herein. 

20 [0164] Specific cholesterol absorption inhibitors and cholesterol biosynthesis inhibitors are described in detail below. 
Additional cholesterol absorption inhibitors are known to those skilled in the art and are described, for example, in 
International Patent Application, Publication No. WO 94/00480. 

[0165] Any HMG-CoA reductase inhibitor may be employed as an additional compound in the combination therapy 
aspect of the present invention. The term HMG-CoA reductase inhibitor refers to a compound that inhibits the biotrans- 

25 formation of hydroxymethylglutaryl-coenzyme A to mevalonic acid as catalyzed by the enzyme HMG-CoA reductase. 
Such inhibition may be determined readily by one of skill in the art according to standard assays (e.g., Methods of 
Enzymofogy, 71 : 455-509 (1981) and the references cited therein). A variety of these compounds are described and 
referenced below. U.S. Patent No. 4,231 ,938 discloses certain compounds isolated after cultivation of a microorganism 
■ belonging to the genus Aspergillus, such as lovastatin. Also, U.S. Patent No. 4,444,784 discloses synthetic derivatives 

30 of the aforementioned compounds, such as simvastatin. Additionally, U.S. Patent No. 4,739,073 discloses certain 
substituted indoles, such as fluvastatin. Further, U.S. Patent No. 4,346,227 discloses ML-236B derivatives, such as 
pravastatin. In addition, EP 491,226 teaches certain pyridyldihydroxyheptenoic acids, such as rivastatin. Also, U.S. 
Patent No. 4,647,576 discloses certain 6-[2-(substituted-pyrrol-1-yl)-alkyl]-pyran-2-ones such as atorvastatin. Other 
HMG-CoA reductase inhibitors will be known to those skilled in the art. Examples of marketed products containing 

35 HMG-CoA reductase inhibitors include Baycol®, Lescol®, Lipitor®, Mevacor®, Pravachol® and Zocor®. 

[01 66] Any HMG-CoA synthase inhibitor may be used as an additional compound in the combination therapy aspect 
of this invention. The term HMG-CoA synthase inhibitor refers to a compound that inhibits the biosynthesis of hy- 
droxymethylglutaryl-coenzyme A from acetyl-coenzyme A and acetoacetyl-coenzyme A, catalyzed by the enzyme 
HMG-CoA synthase. Such inhibition may be determined readily by one of skill in the art according to standard assays 

40 (e.g., Methods of Enzymology 35: 1 55-1 60 (1 975); and Methods of Enzymology, 110:1 9-26 (1 985); and the references 
cited therein). A variety of these compounds are described and referenced below. U.S. Patent No. 5, 1 20,729 discloses 
certain beta-lactam derivatives. U.S. Patent No. 5,064,856 discloses certain spiro-lactone derivatives prepared by 
culturing the microorganism MF5253. U.S. Patent No. 4,847,271 discloses certain oxetane compounds such as 
11-(3-hydroxymethyl-4-oxo-2-oxetayl)-3,5,7-trimethyl-2,4-undecadienoic acid derivatives. Other HMG-CoA synthase 

^5 inhibitors useful in the methods, compositions and kits of the present invention will be known to those skilled in the art. 
[01 67] Any compound that decreases HMG-CoA reductase gene expression may be used as an additional compound 
in the combination therapy aspect of this invention. These agents may be HMG-CoA reductase transcription inhibitors 
that block the transcription of DNA or translation inhibitors that prevent translation of mRNA coding for HMG-CoA 
reductase into protein. Such inhibitors may either affect transcription or translation directly, or may be biotransformed 

50 into compounds that have the aforementioned attributes by one or more enzymes in the cholesterol biosynthetic cas- 
cade or may lead to the accumulation of an isoprene metabolite that has the aforementioned activities. Such regulation 
is readily determined by those skilled in the art according to standard assays (Methods of Enzymology 110: 9-19 
(1985)). Several such compounds are described and referenced below; however, other inhibitors of HMG-CoA reduct- 
ase gene expression will be known to those skilled in the art, for example, U.S. Patent No. 5,041 ,432 discloses certain 

55 15-substituted lanosterol derivatives that are inhibitors of HMG-CoA reductase gene expression. Other oxygenated 
sterols that suppress the biosynthesis of HMG-CoA reductase are discussed by E.I. Mercer (Prog. Lip. Res., 32: 
357-416(1993)). 

[0168] Any compound having activity as a CETP inhibitor can serve as the second compound in the combination 
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[0176] Pancreatic lipase mediates the metabolic cleavage of fatty acids from triglycerides at the 1- and 3-carbon 
positions. The primary site of the metabolism of ingested fats is in the duodenum and proximal jejunum by pancreatic 
lipase, which is usually secreted in vast excess of the amounts necessary for the breakdown of fats in the upper small 
intestine. Because pancreatic lipase is the primary enzyme required for the absorption of dietary triglycerides, inhibitors 

5 have utility in the treatment of obesity and the other related conditions. 

[0177] Gastric lipase is an immunologically distinct lipase that is responsible for approximately 10 to 40% of the 
digestion of dietary fats. Gastric lipase is secreted in response to mechanical stimulation, ingestion of food, the presence 
of a fatty meal or by sympathetic agents . Gastric lipolysis of ingested fats is of physiological importance in the provision 
of fatty acids needed to trigger pancreatic lipase activity in the intestine and is also of importance for fat absorption in 

10 a variety of physiological and pathological conditions associated with pancreatic insufficiency. See, for example, C.K. 
Abrams, et aL, Gastroenterology, 92:125 (1987). 

[0178] A variety of lipase inhibitors are known to one of ordinary skill in the art. However, in the practice of the 
methods, pharmaceutical compositions, and kits of the instant invention, generally preferred lipase inhibitors are those 
inhibitors that are selected from the group consisting of lipstatin, tetrahydrolipstatin (orlistat), FL-386, WAY-121898, 
15 Bay-N-3176, valilactone, esterastin. ebelactone A, ebelactone B and RHC 80267, stereoisomers thereof, and phar- 
maceutically acceptable salts of said compounds and stereoisomers. The compound tetrahydrolipstatin is especially 
preferred. 

[0179] The pancreatic lipase inhibitors lipstatin, 2S, 3S, 5S, 7Z, 10Z)-5-[(S)-2-formamido-4-methyl-valeryloxy]- 
2-hexyl-3-hydroxy-7 ! 10-hexadecanoic acid lactone, and tetrahydrolipstatin (orlistat), 2S, 3S, 5S)-5-[(S)-2-formamido- 
20 4-methyl-valeryloxy]-2-hexyl-3-hydroxy-hexadecanoic acid lactone, and the variously substituted N-formylleucine de- 
rivatives and stereoisomers thereof, are disclosed in U.S. Patent No. 4,598,089. 

[0180] The pancreatic lipase inhibitor FL-386, 1-[4-(2-methylpropyl)cyclohexyl]-2-[(phenylsulfonyl)oxy]-ethanone, 
and the variously substituted sulfonate derivatives related thereto, are disclosed in U.S. Patent No. 4,452,813. 
[0181] The pancreatic lipase inhibitor WAY-121898, 4-phenoxyphenyl-4-methyipiperidin-1-yl-carboxylate, and the 
25 various carbamate esters and pharmaceutical^ acceptable salts related thereto, are disclosed in U.S. Patent Nos. 
5,512,565:5,391,571 and 5,602,151 . 

[0182] The lipase inhibitor Bay-N-3176, N-S-trifluoromethylphenyl-N'-S-chloro-^-trifluoromethylphenylurea, and the 
various urea derivatives related thereto, are disclosed in U.S. Patent No. 4,405,644. 

[01 83] The pancreatic lipase inhibitor valilactone, and a process for the preparation thereof by the microbial cultivation 
30 of Actinomycetes strain MG147-CF2, are disclosed in Kitahara, et aL, 1 Antibiotics, 40(11), 1647-1650 (1987). 

[0184] The lipase inhibitor esteracin, and certain processes for the preparation thereof by the microbial cultivation 
of Streptomyces strain ATCC 31336, are disclosed in U.S. Patent Nos. 4,189,438 and 4,242,453. 
[0185] The pancreatic lipase inhibitors ebelactone A and ebelactone B, and a process for the preparation thereof by 
the microbial cultivation of Actinomycetes strain MG7-G1, are disclosed in Umezawa, et al., J. Antibiotics, 33, 
35 1594-1596 (1980). The use of ebelactones A and B in the suppression of monoglyceride formation is disclosed in 
Japanese Kokai 08-143457, published June 4, 1996. 

[0186] The lipase inhibitor RHC 80267, cyclo-0,0 , -[(1,6-hexanediyl)-bis-(iminocarbonyl)]dioxime, and the various 
bis(iminocarbonyl)dioximes related thereto may be prepared as described in Petersen et al., Liebig's Annalen, 562, 
205-229 (1949). The ability of RHC 80267 to inhibit the activity of myocardial lipoprotein lipase is 'disclosed in Carroll 

40 et al., Lipids, 27, pp. 305-307 (1 992) and Chuang et al., J. Mot. Cell Cardiol., 22, 1 009-1 01 6 (1 990). 

[0187] Any suitable dosage of a lipase inhibitor is used in aspects of the present invention comprising such inhibitors. 
The dosage of the lipase inhibitor is generally in the range of from about 0.01 to about 50 mg/kg body weight of the 
subject per day, preferably from about 0.05 to about 10 mg/kg body weight of the subject per day, administered singly 
or as a divided dose. For example, where the lipase inhibitor is tetrahydrolipstatin, the dosage of tetrahydrolipstatin is 

45 preferably from about 0.05 to 2 mg/kg body weight of the subject per day. In practice, the physician will determine the 
actual dosage of the lipase inhibitor which will be most suitable for an individual patient and it will vary with, e.g., age, 
weight and response of the particular patient. The above dosages of lipase inhibitors are exemplary, but there can be, 
of course, individual instances where higher or lower dosage ranges of such lipase inhibitors are merited, and all such 
dosages are within the scope of the present invention. 

50 [0188] A glucosidase inhibitor inhibits the enzymatic hydrolysis of complex carbohydrates by glycoside hydrolases, 
for example amylase or maltase, into bioavailable simple sugars, for example, glucose. The rapid metabolic action of 
glucosidases, particularly following the intake of high levels of carbohydrates, results in a state of alimentary hyperg- 
lycemia which, in adipose or diabetic subjects, leads to enhanced secretion of insulin, increased fat synthesis and a 
reduction in fat degradation. Following such hyperglycemias, hypoglycemia frequently occurs, due to the augmented 

55 levels of insulin present. Additionally, it is known that both hypoglycemias and chyme remaining in the stomach pro- 
motes the production of gastric juice, which initiates or favors the development of gastritis or duodenal ulcers. Accord- 
ingly, glucosidase inhibitors are known to have utility in accelerating the passage of carbohydrates through the stomach 
and inhibiting the absorption of glucose from the intestine. Furthermore, the conversion of carbohydrates into lipids of 
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ergic agent, a dopamine agonist, a melanocyte-stimulating hormone receptor agonist or mimetic, a melanocyte-stim- 
ulating hormone receptor analog, a cannabinoid receptor antagonist, a melanin concentrating hormone antagonist, 
leptin, a leptin analog, a leptin receptor agonist, a galanin antagonist, a lipase inhibitor, a bombesin agonist, a thyro- 
mimetic agent, dehydroepiandrosterone or an analog thereof, a glucocorticoid receptor agonist or antagonist, an orexin 
5 receptor antagonist, a urocortin binding protein antagonist, a glucagon-like peptide- 1 receptor agonist, and a ciliary 
neurotrophic factor. 

[0205] Especially preferred anti-obesity agents comprise those compounds selected from the group consisting of 
sibutramine, fenfluramine, dexfenfluramine, bromocriptine, phentermine, ephedrine, leptin, phenylpropanolamine 
pseudoephedrine, {4-[2-(2-[6-aminopyridin-3-yl]-2(R)-hydroxyethylamino)ethoxy]phenyl}acetic acid, {4-[2-(2-[6-ami- 
10 nopyridin-3-yl]-2(R)-hydroxyethylamino)ethoxy]phenyl}benzoic acid, {4-[2-(2-[6-aminopyridin-3-yl]-2(R)-hydroxyethyl- 
amino)ethoxy]phenyl}propionicacid, and {4-[2-(2-[6-aminopyridin-3-yf]-2(R)-hydroxyethylamino)ethoxy]phenoxy}ace- 
tic acid. 

[0206] Suitable anorectic agents for the compositions, methods and kits of the present invention can be prepared 
using methods known to those skilled in the art, for example, phentermine can be prepared as described in U .S. Patent 
15 No. 2,408,345; sibutramine can be prepared as described in U.S. Patent No. 4,929,629; fenfluramine and dexfenflu- 
ramine can be prepared as described in U.S. Patent No. 3,198,834; and bromocriptine can be prepared as described 
in U.S. Patent Nos. 3,752,814 and 3,752,888. 

[0207] Any suitable dosage of an anorectic agent is used in aspects of the present invention comprising such agents. 
The dosage of the anorectic agent is generally in the range of from about 0.01 to about 50 mg/kg body weight of the 

20 subject per day, preferably from about 0.1 to about 1 0 mg/kg body weight of the subject per day, administered singly 
or as a divided dose. For example, where the anorectic agent is phentermine, the dosage of phentermine is from about 
0.01 to 50 mg/kg body weight of the subject per day, preferably from about 0.1 to about 1 mg/kg body weight of the 
subject per day. In addition, where the anorectic agent is sibutramine, the dosage range is from about 0.01 to about 
50 mg/kg body weight of the subject per day, preferably from about 0.1 to about 1 mg/kg body weight of the subject 

25 per day; where the anorectic agent is dexfenfluramine or fenfluramine, the dosage range is from about 0.01 to about 
50 mg/kg body weight of the subject per day, preferably from about 0.1 to about 1 mg/kg body weight of the subject 
per day; and where the anorectic agent is bromocriptine, the dosage range is from about 0.01 to about 10 mg/kg body 
weight of the subject per day, preferably from about 0. 1 to about 1 mg/kg body weight of the subject per day. In practice, 
the physician will determine the actual dosage of the anorectic agent which will be most suitable for an individual patient 

30 and it will vary with, e.g., age, weight and response of the particular patient. The above dosages of anorectic agents 
are exemplary, but there can be, of course, individual instances where higher or lower dosage ranges of such anorectic 
agents are merited, and all such dosages are within the scope of the present invention, 

[0208] The compounds of the present invention can also be used in combination with an antihypertensive agent. 
Examples of presently marketed products containing antihypertensive agents include calcium channel blockers, such 

35 as Cardizem®, Adalat®, Calan®, Cardene®, Covera®, Dilacor®, DynaCirc®, Procardia XL®, Sular®, Tiazac®, Vas- 
cor®, Verelan®, Isoptin®, Nimotop®, Norvasc®, and Plendil®; and angiotensin converting enzyme (ACE) inhibitors, 
such as Accupril®, Altace®>, Captopril®, Lotensin®, Mavik®, Monopril®, Prinivil®, Univasc®, Vasotec® and Zestril®. 
In addition, diuretics and combinations of the above antihypertensive agents have been employed and are contem- 
plated to be used in combination with a compound of the present invention. 

40 [0209] The compounds of the present invention can also be used in combination with an antidepressant. Examples 
of marketed antidepressants that can be used in combination with a compound of the present invention include 
monoamine oxidase inhibitors such as Nardil® and Parnate®; selective serotonin reuptake inhibitors, such as Paxil®, 
Prozac®, and Zoloft®; tricyclics, such as Asendin®, Elavil®, Etrafon®, Limbitrol®, Norpramin® Pamelor®, Sineq- 
uan®, Surmontil®, Tofranil®, Triavil®, and Vivactil®. Additional compounds that are used to treat depression and that 

45 can be used in combination with a compound of the present invention include Desyrel®, Effexor®, Remeron®, Ser- 
zone®, and Wellbutrin®. 

[0210] The compounds of the present invention can also be used in combination with a compound useful to treat 
osteoporosis. Examples of marketed products containing active agents that can be used in combination with a com- 
pound of the present invention include biphosphonates such as Fosamax® and hormonal agents such as calcitonin 

50 and estrogens. In addition, Evista® may be used in combination with a compound of the present invention. 

[0211] The compounds of the present invention can also be used in combination with a compound useful to regrow 
hair. Currently, there are two drugs approved by the United States Food and Drug Administration for the treatment of 
male pattern baldness: topical minoxidil (marketed as Rogaine® by Pharmacia), and oral finasteride (marketed as 
Propecia® by Merck & Co., Inc.). 

55 [0212] The compounds of the present invention are administered to a patient in a therapeutically effective amount. 
The compounds can be administered alone or as part of a pharmaceutically acceptable composition. In addition, the 
compounds or compositions can be administered all at once, as for example, by a bolus injection, multiple times, such 
as by a series of tablets, or delivered substantially uniformly over a period of time, as for example, using transdermal 
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delivery. It is also noted that the dose of the compound can be varied over time 

comnLnli^H 0 "' ** C f °. mp ° Unds of the P resent inventi °" can be administered alone, in combination with other 
IZi l T f ,nVenti0n • ° r With ° ther Pharmaceutical^ active compounds. The other phaZStSE 

actrve compounds can be intended to treat the same disease or condition as the compounds of the pZSSSZ 
ora °Werent d.sease or condition. Ifthepatient is ^ 

he compounds can be administered simultaneously, or sequentially in any oLjS^Z^SS3SS2 

add°Z itS m ,r e f ° Und teblet " " S6Parate tabletS ' Which Can be administered a o ce or se e £ V 
m a » h! h ! !T recognized that the compositions may be different forms. For example, one or more compouncte 

21 '7 h ^ ! f 161 - WWIe an ° ther iS administered ™ Section or orally as a syrup. All combTnaZ de, ve„ 
methods and administration sequences are contemplated. ' aeilver y 

[0214] For sequential administration, a compound, a prodrug, an isomer or a pharmaceutical^ acceptable salt of th P 

SZITT" K n H an0ther C ° mP0Und ' 38 the 0386 ma * be > can be ■SnW^JSSS is genera,* 
HoS fo f m «ion be oral. It is even more preferred that the administration be oral and s^ultaneous 
However for example ,f the subject being treated is unable to swallow, or oral absorption is othen^iseTmclired or 
undesirable, parenteral or transdermal administration will be appropriate. Where the administrat to I? he 

a^-stmt.onofacompound,^^^ 

active compound, as the case may be, can be by the same method or by different methods 

S Tl e aSpe0t ° f thS Pr6Sent inVenti ° n contem P'ates the treatment of the disease/conditions with a com- 
bination of pharmaceutical* active agents that may be administered separately, the invention furthe rites to com 
b.n.ngseparatepharmaceuticalcompositions in kit form. The kit comprises two separate phZa^ 

i^zzi °;, the r sent invention ' a prodrug thereo, < ° r a sa » * «* «»^?S^rsss 

pharmaceutically active compound. The kit may also comprise more than two separate pharmaceutical compos tons 
ESS: f . compositions containing additional pharmaceutically active compounds. The kit comprises a 

o , Synn9eS T b0X6S ' ba9S ' and thG " ke - TypiCa '^ the kit com P" ses dire ctions for STSSSSSi 

of the separate components. The kit form is particularly advantageous when the separate components ^TrefeTabfv 

when .tration of the individual components of the combination is desired by the prescribing physician 

[0216] An example of such a kit is a so-called blister pack. Blister packs are well known in the packaqino industrv 

mS n 9 ,k V C ° nSBt ° f 3 She6t ° f re ' at " ely Stfff material covered with a ™ °f a preferably transpare nt lastto 
o7thTt? t nn9 Pa ? ka9 ' ng Pr0C6SS r6CeSSeS arS f0rmed in the plastic «*■ The messes have the i ana shaoe 
of the tablets or capsules to be packed. Next, the tablets or capsules are placed in the recesses and me sh e6 t 
relatjveVstrffmaterial is sealed against the plasticfoilat the face of the foil whLsoppolT^ 

e r', S p T re K?T d - AS 3 r6SU,t ' tabl6tS ° r CapSU,SS are Sea,ed in the ^ies ^ ofana 
Lao ^ 1„ I V 6 Strength ° f Sh6et iS SUCh that the tablets or ca Psules can be removed from the ^ b ister 

ecessTt blet TSS IT T* * he '* y a " iS f0mied in the sheet at the p, £ o the 

recess. The tablet or capsule can then be removed via said opening 

Knln! ' l ™ y be desirab,e t0 P rovide 3 memory aid on the kit, e.g., in the form of numbers next to the tablets or 
betook 

MoZ rf Another examp.e of such a memory aid is a calendar printed on the card, e.g , as follows "F ret Week 

?S ! h f ^ 3 S ' ng 6 tat " et ° f ° apsUle 0r several P" ls or ca P su,es t° be taken on a given dav Also 

ll^n t T P ° UndS ° f the Pr6Sent inV6nti0n can consist of one ^blet or capsule, wh!e a dST^^S 

th" 1 an ° ,he ; t t mbodiment of the present invention, a dispenser designed to dispense the daily doses one at a 
Th T rJT ° f th6,r mtended USe 13 Pr ° Vided - Pre,erab, y- the dis P ens ar is equipped w*h a memory afd so as to 

ot:21uZT7^^ 6XamP,e ° f SUCh 3 -mory-aid'isTmechan^Zr wh ch 

caxes tne number of daily doses that has been dispensed. Another example of such a memory-aid is a batten/ M w«.mri 

drm^TrrK 0 ^:^ a ,iquidaystai readout ' ° raudib,e whrhZtr P r r srS 

? d ° Se h f bSen tak6n and/ ° r reminds 0ne when the next dose is to be taken 
[0219] Any surtable route of administration may be used for the compounds of Foimula I isomers orodru^ *nH 
Pharmaceuticajy acceptable salts thereof, in the present invention. The compounds ^i^nnT,^ 
pharmaceutcally act^e agents, if desired, can be administered to a patient orally rectalfy parenteral!^ for examS 
ST 0 S5 in,ramUSCU,arly ' or aubcutaneously) intracisterna.^, intravaginaHy,' 

cally, locally (for example, powders, ointments or drops), or as a buccal or nasal spray '"favesically, top,- 
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[0220] Compositions suitable for parenteral injection may comprise physiologically acceptable sterile aqueous or 
nonaqueous solutions, dispersions, suspensions, or emulsions, and sterile powders for reconstitute into i sterile in- 
jectable solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents, or vehi- 
cles include water, ethanol, polyols (propylene glycol, polyethylene glycol, glycerol, and the like), suitable fixtures 
thereof vegetable oils (such as olive oil) and injectable organic esters such as ethyl oleate. Proper fluidity can be 
maintained, for example, by the use of a coating such as lecithin, by the maintenance of the required particle size in 
the case of dispersions, and by the use of surfactants. Hicoreinn 
[0221] These compositions may also contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents Prevention of microorganism contamination of the compositions can be accomplished with various antibacterial 
and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable 
to include isotonic agents, for example, sugars, sodium chloride, and the like. Prolonged absorption of injectable phar- 
maceutical compositions can be brought about by the use of agents capable of delaying absorption, for example, 
aluminum monostearate and gelatin. 

r02221 Solid dosage forms for oral administration include capsules, tablets, powders, and granules. In such solid 
closaqe forms, the active compound is admixed with at least one inert customary excipient (or carrier) such as sodium 
citrate or dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose, sucrose, mannitol, and 
silicic acid- (b) binders, as for example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose end 
acacia- (c)'humectants, as for example, glycerol; (d) disintegrating agents, as for example, agar-agar, calcium carbon- 
ate potato or tapioca starch, alginic acid, certain complex silicates, and sodium carbonate; (e) solution retarders as 
for example, paraffin; (f) absorption accelerators, as for example, quaternary ammonium compounds, (g) wetting 
agents as for example, cetyl alcohol and glycerol monostearate; (h) adsorbents, as for example, kaolin and bentonite; 
and/or (i) lubricants, as for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols sodium 
lauryl sulfate, or mixtures thereof. In the case of capsules and tablets, the dosage forms may also comprise buffering 

El' Solid compositions of a similar type may also be used as fillers in soft or hard filled gelatin capsules using 
such excipients as lactose or milk sugar, as well as high molecular weight polyethylene glycols, and the like. 
[0224] Solid dosage forms such as tablets, dragees, capsules, and granules can be prepared with coatings and 
shells such as enteric coatings and others well known in the art. They may also contain opacifying agents, and can 
also be of such composition that they release the compound or compounds in a delayed manner. Examples of embed- 
ding compositions that can be used are polymeric substances and waxes. The compounds can also be in micro- 
encapsulated form, if appropriate, with one or more of the above-mentioned excipients. 

[02251 Liquid dosage forms for oral administration include pharmaceutical^ acceptable emulsions, solutions, sus- 
pensions, syrups, and elixirs. In addition to the compounds, the liquid dosage form may contain inert diluents commonly 
used in the art, such as water or other solvents, solubilizing agents and emulsifiers, as for example ethyl alcoho , 
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1 ,3-buty lene glycol, 
dimethylformamide, oils, in particular, cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil, and/or sesame 
seed oil, glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, or mixtures of these 
substances, and the like. 

[0226] Besides such inert diluents, the composition can also include adjuvants, such as wetting agents, emulsifying 
and suspending agents, sweetening, flavoring, and perfuming agents. 

[0227] Suspensions, in addition to the compound, may contain suspending agents, as for example, ethoxylated 
isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum metahydrox.de, 
bentonite agar-agar, and tragacanth, or mixtures of these substances, and the like. 

[0228] Compositions for rectal or vaginal administration are preferably suppositories, which can be prepared by 
mixing a compound of the present invention with suitable non-irritating excipients or carriers such as cocoa butter, 
polyethylene glycol or a suppository wax, which are solid at ordinary room temperature, but liquid at body temperature, 
and therefore, melt in the rectum or vaginal cavity and release the compound. 

1-02291 Dosage forms for topical administration of a compound of the present invention may include ointments, pow- 
ders sprays and inhalants. The compound or compounds are admixed under sterile condition with a physiologically 
acceptable carrier, and any preservatives, buffers, or propellants that may be required. Opthalmic formulations, eye 
ointments powders, and solutions are also contemplated as being within the scope of this invention. 
[02301 For example, for the treatment of hair loss, the compounds of the present invention are preferably administered 
as topical compositions. The earner of the topical composition preferably aids penetration of the present compounds 
into the skin to reach the environment of the hair follicle. Topical compositions of the present invention may be in any 
form including, for example, solutions, oils, creams, ointments, gels, lotions, shampoos, leave-on and nnse-out hair 
conditioners, milks, cleansers, moisturizers, sprays, skin patches, and the like. 

[02311 Topical compositions containing the active compound can be admixed with a variety of carrier materials wel 
known in the art, such as, for example, water, alcohols, aloe vera gel, allantoin, glycerine, vitamin A and E oils, mineral 
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for^am!"?^^ 

SS^zS2r^-!r^ thickeners and powders - Exampies ° f each ° f these ^ ° f ™*»** 

TE^XT?ZZr m V m °T ° f m ° re materia,Sl ^ S6t f0fth in S6Veral Patent pub,ications relati "9 
Sh^Trl ? S C 9 ' f ° r eXamP ' e - ,nternational Pate <« Application Publication No. WO 00/72810 pub 
■shed 7 December 2000; International Patent Application Publication No. WO 00/72811 , published 7 Deceinberzooo- 
Intemat.onal Patent Application Publication No. WO 00/72812, published 7 December 2000; inEiSSESS 

SSSSSS^JiL 7 December 2000; ,ntemational Patent s. 

WO 00/72920, published 7 December 2000; and International Patent Application Publication No. WO 00/73292 oub- 
letlce h"^ ^ ^ referenCeS ^ ^ A " ° f ^ Patent pUbliCations are hereb V SSeS by 
[02321 The topical compositions of the present invention may also optionally comprise an activity enhancer The 

2:^' Can be Ch °f e ;l r ° m 3 WidS Vari6ty ° f m ° leCUles Which can function in « wayTto enhance 12 
ft^lantl ri com P° un d o* the present invention. Particular classes of activity enhancers include other hair growth 
stimulants and penetration enhancers. Examples of other hair growth stimulants and penetration enhancers as weH 
as other methods of administration for hair loss treatment, such as .iposome delivery systems and EnSSSSi « 
set forth ,n the patent publications, referred to above. The Telogen Conversion Assay wh'ich measures 2pZSI2 
a test compound to convert m.ce in the resting stage of the hair growth cycle ("telogen"), to the growth stage of the 
hair growth cycle ("anagen"), is also described in the patent publications, referred to above 

5/*!, J? 6 !° mpounds of the P resent invention can be administered to a patient at dosage levels in the ranoe of 
about 0 7 to about 7,000 mg per day. For a normal adurt human having a body weight of about 70 kg a dosage in the 
range o about 0.001 to about 1 00 mg per ki.ogram body weight is typically sufficient 9 Even more £&l£E5 sage 
Zcan t utST a 0.001 * about 10 mg per kilogram body weight. The specific dosage and dosage range 
or diSL h t T? ° n f nUmber ° f f3Ct0rS ' inC ' Uding the re <> u ™ts of the patient, the severity of the condition 
L?" r! 9 T ' ^ pharmacol °9 jcal activ «V * the compound being administered. The determination of 
dosage ranges and optimal dosages for a particular patient is well within the ordinary skill in the art in view of 

^e an - ii TT *? ^ ° f the PreS<5nt inVenti ° n ™ be used " sus ^ re.ease contro 

s r^of siszEr BnB * such ,omiuiations and their preparation are within the ski " * - 

K to T a h mrmZ7oth!; P h r0drU9 h S ' T ^ pharmaceutical * ac <W' a salts of this invention are also admin- 
.stered to a mammal other than a human. The method of administration and the dosage to be administered to such a 
mammal w.ll depend, for example, on the animal species and the disease or disorder being treated The compounds 
prodrugs isomers and phannaceutically acceptable salts of the present invention may be VSSSJZ tZEli 
boL 7X er ' 6 0ra " y ' , Pa : entera " y " transdermal| y. in "y Citable form such as, for exampll capsu,e 
the ~ £ ' P 1 ' 6 - 9 ;: preParSd by admiXin9 3 C ° mp0Und ' Pr0drua ' isomer or Pharmaceutically accep able salt o 

or pa"e c o^ZtT ^ 7 " Ma ™ ^ With a lub * cant . ^ 

or paste, e.g., prepared by dispersing a compound, prodrug, isomer or pharmaceutically acceptable salt of the present 

invention ,n a pharmaceutically acceptable oil such as peanut oil, sesame oil or com oil. The compounds prodrugs 

mpTanT S^ZSS*^ " *" ^ m ^ may 3,S ° be ^-tered'to anima s as an 

SI As IT r PrePared m 3 conventional manner in accordance with standard veterinary practice. 
[0235 As an alternative, the compounds, prodrugs, isomers and pharmaceutically acceptable salts of the present 

tereSTn I e anZS I ^ ' S ° merc pharmaceuticall V a ^ble salts of this invention may be adminis- 
tered n the animal feedstuff, e.g. , a concentrated feed additive or premix may be prepared for mixing with the normal 

prodrug isomer or pharmaceutically acceptable salt of the present invention, e.g.. in the finished feed with which the 

cottonseed orvolaWe organ,c solvents, and solids, e.g., a small portion of the feed or various suitable meals inc udTnq 

S S T a r\TZ Seed 0i '' HnSeed 0i '' COmC ° b ' C ° m ^ m0lasses ' urea and bone ' and ™- a ' ^ixes ' 
[0236] The utility of the compounds of Formula I, isomers thereof, prodrugs of said compounds or isomers or ohar- 

ZZZ'SZSSZ compou " as ' ,80me,s or ^ " — ° s * ~ s » ; ™" 

ASSAY 1 

Oxygen Consumption 

[0237] As would be appreciated by those skilled in the art, during increased energy expenditure animals qenerallv 
consume more oxygen. In addrtion, metabolic fuels such as, for example, glucose and fa£ add.^^ 
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and H 2 0 with the concomitant evolution of heat, commonly referred to in the art as thermogenesis. Thus, the meas- 
urement of oxygen consumption in animals, including humans and companion animals, is an indirect measure of ther- 
mogenesis. Indirect calorimetry is commonly used in animals, e.g., humans, by those skilled in the relevant art to 
measure such energy expenditures. 

5 [0238] Those skilled in the art understand that increased energy expenditure and the concomitant burning of meta- 
bolic fuels resulting in the production of heat may be efficacious with respect to the treatment of, e.g., obesity. As is 
well known by those skilled in the art, thyroid hormones affect cardiac functioning, for example, by causing an increase 
in the heart rate and, accordingly, an increase in oxygen consumption with concomitant heat production. 
[0239] The ability of compounds of the present invention to generate a thermogenic response may be demonstrated 

10 according to the following protocol. 

A. Experimental 

[0240] This in vivo assay is designed to evaluate the efficacy and cardiac effects of compounds that are tissue- 
15 selective thyroid hormone agonists. The efficacy endpoints measured are whole body oxygen consumption and the 
activity of liver mitochondrial alpha-glycero phosphate dehydrogenase ("mGPDH"). The cardiac endpoints that are 
measured are heart weight and heart mGPDH activity. The protocol involves: (a) dosing fatty Zucker rats for about 6 
days, (b) measuring oxygen consumption and (c) harvesting tissue for preparation of mitochondria and subsequent 
assaying of enzyme activity thereby. 

20 

B. Preparation of Rats 

[0241] Male fatty Zucker rats having a body weight range of from about 400 g .to about 500 g are housed for from 
about 3 to about 7 days in individual cages under standard laboratory conditions prior to the initiation of the study. 

25 [0242] A compound of Formula I, or a pharmaceutical ly acceptable salt, prodrug or salt of a prodrug of a compound 
of Formula I, vehicle, orT 3 sodium salt, is administered by oral gavage as a single daily dose given between about 3 
p.m. to about 6 p.m. for about 6 days. A compound of Formula I, or a pharmaceutical^ acceptable salt or prodrug or 
salt of the prodrug of a compound of Formula I, or T 3 sodium salt is dissolved in a suitably small volume of about 1 N 
NaOH and then brought up to a suitable volume with about 0.01 N NaOH containing about 0.25 % of methyl cellulose 

30 (10:1, 0.01N NaOH/MC:1N NaOH). The dosing volume is about 1 ml. 

C. Oxygen Consumption 

[0243] About 1 day after the last dose of the compound is administered, oxygen consumption is measured using an 
35 open circuit, indirect calorimeter (Oxymax, Columbus Instruments, Columbus, OH 43204). The Oxymax gas sensors 
are calibrated with N 2 gas and a gas mixture (about 0.5 % of C0 2 , about 20.5 % of 0 2 , about 79 % of N 2 ) before each 
experiment. 

[0244] The subject rats are removed from their home cages and their body weights recorded. The rats are placed 
into the sealed chambers (43 x 43 x 1 0 cm) of the Oxymax, the chambers are placed in the activity monitors, and the 

^0 air flow rate through the chambers is then set at from about 1 .6 l/min to about 1 .7 l/min. 

[0245] The Oxymax software then calculates the oxygen consumption (ml/kg/h) by the rats based on the flow rate 
of air through the chambers and the difference in oxygen content at the inlet and output ports. The activity monitors 
have 15 infrared light beams spaced about one inch apart on each axis, and ambulatory activity is recorded when two 
consecutive beams are broken, and the results are recorded as counts. 

45 [0246] Oxygen consumption and ambulatory activity are measured about every 1 0 minutes for about 5 hours to about 
6.5 hours. Resting oxygen consumption is calculated on individual rats by averaging the values excluding the first 5 
values and the values obtained during time periods where ambulatory activity exceeds about 1 00 counts. 

ASSAY 2 

50 

Binding to Thyroid Hormone Receptors 

[0247] The ability of a compound of Formula I, or an isomer thereof, or a pharmaceutical^ acceptable salt of such 
compound or isomer ("the test thyromimetic compound") to bind to thyroid hormone receptors can be demonstrated 
55 in the following protocol: 
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A. Preparation of Insect Cell Nuclear Extracts 



I0 k 24 !Lo w 9h FiVS ° e " Pe " etS ( BT| -™- 5B1 -4. catalog number B855-02, Invitrogen®, Carlsbad California) obtained 
TtVI'T ; i : ,eCti0n Wtth baCUl ° VimS < GibcoBR1 -®. Gaithersburg, Maryland .^b^S^tTS 
1 T S ThTk m 108 C0 ' d SamP ' e BUffer (1 ° mM TriS - P H 8 0; 1 mM M ^ 1 mM DTT; 0.05 % Twee 20 M 
mM 4-(2-am,noethyl)-ben2ene S u.fonylfluoride; 25 ug/ml leupeptin). After about 10 minutes incubation on ice the sus 
pension is homogen.zed by 20 strokes with a Dounce homogenizer (VWR® Scientific Products, West Ches'erpenn- 

TtiwZEF*:™! g u 15 minUt6S 31 4 °°- ^ PeMet (nUC ' ei) iS SUS P ended in a yPeSnic buSer 

(0.4 M KCI, 0 mM Tns, pH 8.0; 1 mM MgCfc; 1 mM DTT; 0.05% Tween 20) and incubated for about 30 min on ice The 

iT:rz^oi ed at 1 oo ' 000 x 9 for about 30 minutes at 4 ° c ne superna,ant ^ e *- ; > 

B. Binding Assay 

afand afSSTlS aSSay l t0 meaSUrG interaCti ° n ° f the t6St ^PO^ 5 with thyroid hormone receptor 
o1 and P 1 (TRa and TRp) are earned out according to the following protocol- 

[0250] Solutions of test compounds (final compound concentration of 20 mM) are prepared using 1 00 % DMSO as 

VSH a.vLt,TmM°nr^ Ser T ,,y in < 5 mM TriS " HCI PH 8 °= 50 mM 2 "i EDTA 0 

/o (WV) glycerol, 1 mM DTT) conta.n.ng 0.4 nM i«l-T 8 (specflc activrty of about 2200 Ci/mmol) to yield solutions hat 
vary in compound concentration from about 1 0 |iM to about 0.1 nM. solutions mat 

l °, ?«L Hiflh , F ! Ve inS8Ct Ce " nUCl6ar eXtract containi "9 either TRa or TRp is diluted to a total protein concentration 
of 0.0075 mg/ml using the assay buffer as diluent. concentration 

K ^^r 6 1 1 00 H ° f C ° mP0Und dNUti ° n ( containin 9 0 4 "M l»l-T3) is combined with an equal volume 
1 h ? a [ 6XtraCt C ° ntainin9 TRa ° r TRP ' 3nd incubated at room temperature for about 90 min A one 

MassIh^S 

Massachusetts) that has been pre-washed with ice-cold assay buffer. The plate is subjected to vacuum filtra ion using 
a filtration manifold (Mi.hpore® ). Each well is washed five times by the addition of 200 0 of ice-cold JSSZZl 
subsequent vacuum filtration. The plate is removed from the vacuum filtration manifold, L bottom of Z p^ Z^ 
v PaP HH S ' I' 6 " 25 ^ ° f Wa " aC ® (EG&G WallaC ' Ga «^rsburg, Maryland) Optiphase Superm* scintiSS 
m k' P ^ kard ®, lnstrument Co., Inc., Downers Grove, Illinois) and the radioactivity is quantrtated using a Wal- 
o^ZZ tT " SCinti " ati0n C ° Unter bindin9 "** iS th6n ^"'ated by dividing the amo^ t 
thJH » Pr6SenCe ° f mCreaSin9 am ° UntS ° f the test com P° und re,ative 10 amount of Wts bound 
!he \cT a C ° mP0U (6XPreSSed 35 % ° f C ° ntr0l) and th9n ' inear regreSsion anal V sis is used t° detemnine 

EXAMPLE 1 

5-(4-Hydroxv-3-lsopropv|.pheno xv)-4,6-dimethYl.1H-lndole-2-carbo» Y ll efle iri 

Step A: Preparation of 4-(3-lsopropyl-4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzene 

[0253] The product was prepared by coupling 2,6-dimethyl-4-nitrophenol with <3,3'-diisopropyl-4 4-dimethoxvdtohe- 
Step B: Preparation of 4-(4-Amino-2,6-dimethyl-phenoxy)-2-isopropyl-phenol 

HI 41 M T l a S ?f°, n , ° f 4 - (3 - isopro Py | - 4 - me t hox y-Phenoxy)-3,5-dimethyl-nitrobenzene (500 mg, 1 .6 mmol) in meth- 
ylene chlor.de (1 2 n,L) at room temperature was added boron tribromide (1 M in methylene chloride. 3.2mL 3 2 mmol) 

rZZ'Z r °° m T'r" 6 f ° r 1 h ° Ur ' the reaCti0 " WaS qU6nched wtth water (" 5 mL > »d 1 M HcT(1 " ™ he 
(3 times 20 mL). The combined organic extracts were washed with brine (50 mL), dried (Na,SOJ filtered and con- 
mn f fw h T 6 the H de H T hy ' ated nftr ° P roduct - compound was dissolved in eJhyS Sol (3:1 i 

mm ,S2£l 2 Pa " adiUm ° n H Carb0n (10 ° mg) ' The miXtUrS W3S PU1 °" ^rr sha k erfor2 hours at room 
Se II „h k P V , 933 3nd th6n fi ' tered thr0U9h Celite ® • The ,iltrate concentrated to give the 

MHZ CDCU 8 6 51 ^fLT^X^ *" ^ M NMR ^ 

MHz, CDCI3) 6 6.51 (d, 1H), 6.45 (d, 1H), 6.39 (s, 2H), 6.14-6.12 (dd, 1H), 4.06 (brs, 2H), 3.10-3.06 (m, 1H) 1 90 (s 
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6H), 1.01 (d, 6H). MS (A PC I') Calc: 271.2, Found: 270.2 (M-1). 

Step C: Preparation of 2-{[4-(4-Hydroxy-3-isopropyl-phenoxy)-3,5-dimethyl-pheny!]-hydrazono}-propionic acid ethyl 
ester 

5 

[0255] To a solution of 4-(4-amino-2,6-dimethyl-phenoxy)-2-isopropyl-phenol (136 mg, 0.50 mmol) in a mixture of 
ethanol (2 ml_) and hydrochloric acid (12M, 0.17mL) at 0°C was added slowly a solution of sodium nitrite (45 mg, 0.65 
mmol) in water (0.5 mL). After stirring at 0°C for 30 minutes, the diazonium solution was added dropwise into a solution 
of ethyl-2-methyl acetoacetate (87 mg, 0.60 mmol) in ethanol (1 mL) and 1 N sodium hydroxide (2.26ml_) at 0°C. The 
10 resulting mixture was warmed to room temperature, stirred for 1 hour then diluted with water (10 mL) and 1 M hydro- 
chloric acid (1 mL), and extracted with ethyl acetate (15 mL). The organic layer was separated, washed with 1 M hy- 
drochloric acid (15mL), brine (15 mL), dried (Na 2 S0 4 ), filtered, and concentrated to give the title compound (193 mg) 
which was used in the next step without further purification. MS (APCI") Calc: 384.2, Found: 383.3 (M-1). 

15 Step D: Preparation of 5-(4-Hydroxy-3-isopropyl-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid ethyl ester 

[0256] A mixture of p-toluenesulfonic acid (1 30 mg, 0.75 mmol) and 2-{[4-(4-hydroxy-3-isopropyl-phenoxy)-3,5-dime- 
thyl-phenyl]-hydrazono}-propionic acid ethyl ester (193 mg, 0.50 mmol) in toluene (2 mL) was heated to reflux for 2 
hours and then cooled to room temperature. Saturated aqueous NaHC0 3 (10 mL) and ehtyl acetate (25 mL) were 
20 added. The organic layer was separated, washed with saturated NaHC0 3 (2 times 25 mL), 1M hydrochloric acid (25 
mL), brine (25 mL), dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by preparative thin layer 
chromatography (3% methanol in methylene chloride ) to afford the title compound (60 mg) as a solid. 1 H NMR (400 
MHz, CDCI 3 ) 5 8.82 (s, 1 H), 7.20 (s, 1 H), 7.09 (s, 1 H), 6.74 (d, 1 H), 6.55 (d, 1 H), 6.28-6.25 (m, 1 H), 4.41-4.35 (q, 2H), 
3.15-3.11 (m, 1H), 2.30 (s, 3H), 2.20 (s, 3H), 1.40 (t, 3H), 1.18 (d, 6H). MS (APCr) Calc: 367.2, Found: 366.3 (M-1). 

25 

Step E: Preparation of 5-(4-Hydroxy-3-isopropyl-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid 

[0257] To a solution of 5-(4-hydroxy-3-isopropyl-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid ethyl ester (60 
mg, 0.16 mmol) in methano l/water (1:1, 3.2 mL) at room temperature was added 3N potassium hydroxide (324 ^iL). 

30 After stirring at room temperature for 2 hours, the mixture was diluted with water (1 0 mL) and washed with ethyl acetate. 
The aqueous solution was acidified with 1 M hydrochloric acid and then extracted with ethyl acetate (3 times 25 mL). 
The combined organic extracts were dried (Na 2 S0 4 ), filtered, and concentrated to afford the title compound (30 mg) 
as a solid. 1 H NMR (400 MHz, CD 3 OD) 6 11.07 (s, 1H), 7.16 (s, 2H), 6.62 (d, 1H), 6.57 (d, 1H), 6.25-6.22 (dd, 1H), 
3.24-3.19 (m, 1H), 2.27 (s, 3H), 2.17 (s 5 3H), 1.12 (d, 6H). MS (APCI-) Calc: 339.1, Found: 338.2 (M-1). 

35 [0258] Using the appropriate starting materials, EXAMPLES 1-1 to 1-4 were prepared in an analogous manner to 
the sequence of reactions described for EXAMPLE 1 . 

EXAMPLE 1-1 

40 4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-1H-indole-2-carboxylic acid ethyl ester 

[0259] 1 H NMR (400 MHz, CDCI 3 ) 8 7.42 (s, 1 H), 7.23 (d 1 H), 6.76 (d, 1 H), 6.56 (d, 1 H), 6.32-6.29 (dd, 1 H), 4.38-4.33 
(q, 2H), 3.20-3.13 (m, 1H), 1.36 (t, 3H), 1.14 (d, 6H). MS (APCr) Calc: 407.0, Found: 406.2 (M-1). 

45 EXAMPLE 1-2 

5-(3-sec-Butyl-4-hydroxy-phenoxy)-4>8-d'nfiethyl-1H-indole-2-carboxylic acid ethyl ester 

[0260] 1 H NMR (400 MHz, CDCI 3 ) 6 7.1 2 (s, 1 H), 7.03 (s, 1 H), 6.55 (d, 1 H), 6.50 (d, 1 H), 6.23-6.20 (dd, 1 H), 4.32-4.27 
so (q, 2H), 2.91-2.86 (m, 1H), 2.23 (s, 3H), 2.12 (s, 3H), 1.51-1.36 (m, 2H), 1.32 (t, 3H), 1.04 (d, 3H), 0.73 (t, 3H). MS 
(APCI - ) Calc: 381.2, Found: 380.3 (M-1). 

EXAMPLE 1-3 

55 5-(3-sec-Butyl-4-hydroxy-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid 

[0261] 1H NMR (400 MHz, CD 3 OD) 8 7.18 (s, 2H), 6.63 (d, 1H), 6.56 (d, 1H), 6.33-6.30 (dd, 1H), 3.04-2.98 (m, 1H), 
2.30 (s, 1H), 2.20 (s, 1H), 1.56-1.45 (m, 2H), 1.12 (d, 3H), 0.82 (t, 3H). MS (APCI*) Calc: 353.2, Found: 352.2 (M-1). 



43 



EP 1 297 833 A1 

EXAMPLE 1-4 

4,6-Dichloro-5-(4-hvdfoxy-3.i SO pro PV |. P henoxY)-1H-indole-2-caffaoxvlicacid 

[0262] iH NMR (400 MHz, CD 3 OD) 8 7.53 (s, 1H), 7.15 (s, 1H), 6.64 (d 1H) 6 57 fd im 6 20 6?fi Mri im 
3.23-3.16 (m. 1H), 1.12 (d, 6H). MS (APCf) Calc: 379.0, Found: 378.1 (M-1).' ' ^ ( "' 1H) ' 

EXAMPLE 2 

4,6-Dichloro-5-(4-hydroxv-3-isopropv|.phenox v ).1.methv|.1H-indole-2.carboxylic a cid 

Step A: Preparation of 4,6-Dichloro-5-(3-isopropyl-4-methoxy-phenoxy)-1 H-indole-2-carboxylic acid ethyl ester 

??^ion^;?f l0 ^ 5 " (3 i r Pr0PyM " methOXy " phen0Xy) - 1 H - in dole-2-carboxylic acid ethyl ester was prepared from 
4-(3-,sopropyl-4-methoxy-phenoxy)-3,5-dichloro-nitrobenz 

6 48 P 6 44^dd Tm a 2 r^riT 2 ' ^ 5 918 (S ' 1H) " 7 50 (S ' 1H >' ™ 4 1H >- 6 91 W 1H) 6 Z 1H ; 
StepB: Preparation of 4,6-Dichloro-5-(3-isopropyl-4-methoxy-phenoxy)-1-methyl-1H-indole-2-carboxylic acid methyl 

^oVl^'f^ acid «hyl ester (50 

Tt^ O^S^ii^^^^ 31 °° C W3S add6d S ° diUm hydride (60% dis P ersion mineral oil, 
uL 0 24 mlh Th , r * * °° C f ° r 30 minUteS ' To which at °° C was added iodomethane (1 5 

acid M 5 Si t h " rrr^ t0 r °° m tem P erature ' stirred ** « "ours, quenched with 1M hydrochloric 
add (15 mL) and extracted with ethyl acetate (15 mL). The organic extract was washed with 1M hydrochloric acid (A 
imes 20 mL), bnne (20 mL), dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by pr^Sive Jh n 
ayerch^ 

!m. 1Hi, 1 15 (d, 6Hi ' 1 ( ' 1H) ' 6 42 " 6 - 39 (dd> 1H) ' 4 05 (S ' 3H) ' 3 91 (S ' 3H >" 3 74 < S - 3H >" 3 27 " 3 23 
Step C: Preparation of 4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-1 -methyl-1 H-indole-2-carboxylic acid methyl 



ester (46 mg 0.11 mmol) ,n dry methylene chloride (1 mL) at room temperature was added boron tribromide (1M in 
methylene ch onde, 0.22 mL, 0.22 mmol). After stirring at room temperature for 1 .5 hours, the reaction waTquenched 
wf h methanol (0.5mL), stirred for 15 minutes, then diluted with water (1 0 mL), and stirred for anothe° "11 e ^he 
solufon was extracted with methylene chloride (3 times 5 mL). The combined organic extracts were dried NaiJ ) 
filtered, and concentrated. The residue was purified by preparative thin layer chromatography (S mSSSSShl 
ylene chlonde) to afford the title compound (32 mg), 1 H NMR (400 MHz, CDCI 3 ) 6 7 42 (s 1H 7 34^ 1 H 6 83 o 

^.i^assr (dd ' 1H) ' 405 {s 3H) ' 392 (s ' 3H) ' 3 - 19 - 3 - 12 ^ - 

StepD: Preparation of 4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-1-methyl-1H-indole-2-camoxylic acid 

ester (32 mg, 0 078 mmol) .n 50% aqueous MeOH (4 mL) was added potassium hydroxide (3N 1 54 uL) The resultino 
so.ut.on was stirred for 1 9 hours at room temperature, diluted wrth potassium hydroxide (0.1 N 6 mL) an i the Tl ion 
Z ^ T 2°£ ! 3 1 ° mL) " The aqU60US SOlUtion was acidified ^ concentrated \^$££Z2ZSl 
TZiotmtT T 3Cet f te ? ,im6S 15 mL) ' The C ° mbined ° r9aniC extracts were cashed with bnne dried 

wi^^TZSTis fa? ,he title compound (23 mg) - ih nmr (4o ° mhz - cd 3° d > 5 764 < ■ 1 h) 

ssl -^^^^ssssr EXAMPLE 21 was prepared in an ana, ° 9ous — to the - 
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EXAMPLE 2-1 

5-(3-sec-Butyl-4-hydroxy-phenoxy)-1 ,4,6-trimethyH H-indole-2-carboxylic acid 

5 [0268] 1 H NMR (400 MHz, CD 3 OD) 5 7.23 (s, 1H), 7.15 (s, 1H), 6.57 (d, 1H), 6.50 (d, 1H), 6.27-6.24 (dd, 1H), 3.99 
(s, 3H), 2.98-2.93 (m, 1H), 2.24 (s, 3H), 2.19 (s, 3H), 1 .53-1.43 (m, 2H), 1.06 (d, 3H), 0.76 (t, 3H). MS (A PCI") Calc: 
367.2, Found: 366.3 (M-1). 

EXAMPLE 3 
w ~ 

5^3-(Cyclobutyl-methyl-carbamoyl)-4-hy^ acid 

Step A: Preparation of 4-(4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzene 

15 [0269] To a solution of 4-methoxyphenol (6.70 g, 53.9 mmol) and 4-chloro-3,5-dimethyl nitrobenzene (10 g, 53.9 
mmol) in N-methylpyrrolidinone (50 mL) at room temperature was added potassium carbonate (8.19 g, 59.3 mmol). 
The reaction mixture was heated to 125°C and stirred for 20 hours. The solution was cooled to room temperature, 
diluted with water (500 mL), and extracted with methylene chloride (3 times 300 mL). The combined organic extracts 
were washed with potassium hydroxide (0.1 N, 3 times 500 mL), water (500 mL), brine (500 mL), dried (Na 2 S0 4 ), 

20 filtered, and concentrated. The residue was dissolved in a mixture of ether (20 mL) and petroleum ether (30 mL) and 
the title compound was crystalized as a brown solid (6.84g). The mother liquor was concentrated and purified by column 
chromatography (20% methylene chloride in hexane to 27.5% methylene chloride in hexane) to give an additional 
product (0.88 g) and the unreacted starting material (3.4 g). 1 H NMR (400 MHz, CDCI 3 ) 6 7.97 (s, 2H), 6.78 (d, 2H), 
6.64 (d, 2H), 3.74 (s, 3H), 2.18 (s, 6H). 

25 

Step B: Preparation of 5-(2 ? 6-Dimethyl-4-nitro-phenoxy)-2-methoxy-benzaldehyde 

[0270] To a solution of 4-(4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzene (7.0 g, 25.6 mmol) in trifluoroacetic acid 
(60 mL) at room temperature was added hexamethylenetetramine (5.75 g, 41.0 mmol). The resulting mixture was 
30 stirred at 75°C for 6 hours and then concentrated. To the residue was added water (1 50 mL), stirred at room temperature 
for 19 hours, extracted with 10% methanol in methylene chloride (4 times 50 mL) and ethyl acetate (75 mL). The 
combined organic extracts were dried over Na 2 S0 4 , filtered, and concentrated. The product (6.56 g) was crystalized 
from dissolving in a minimum amount of Et 2 0. 1 H NMR (400 MHz, CDCI 3 ) 5 1 0.40 (s, 1 H), 8.00 (s, 2H), 7.07-7.04 (s+d, 
2H), 6.95 (d, 1H), 3.90 (s, 3H), 2.18 (s, 6H). MS (APCI-) Calc: 301.0, Found: 300.0 (M-1). 

35 

Step C: Preparation of 5-(2,6-Dimethyl-4-nitro-phenoxy)-2-methoxy-benzoic acid 

[0271] To a solution of 5-(2,6-dimethyl-4-nitro-phenoxy)-2-methoxy-benzaldehyde (6. 6 g, 21 .8 mmol) and 2-methyl- 
2-butene (23.0 g, 327 mmol) in a mixture of tetrahydrofuran (31 mL) and t-butyl alcohol (21 0 mL) at room temperature 

40 was added dropwise a solution of sodium chlorite (1 7.7 g, 1 96 mmol) in KH 2 P0 4 (0.6 M, 254 mL). The resulting mixture 
was stirred at room temperature for 1 6 hours, and then saturated aqueous Na 2 S 2 0 3 (1 00 mL) was added. The solution 
was stirred at room temperature for 30 minutes and extracted with ethyl acetate (3 times 300 mL). The combined 
organic extracts were dried over Na 2 S0 4 and concentrated to afford the title compound (7.7 grams) as a crude product. 
The product was used in the next step without purification. 1 H NMR (400 MHz, CDCI 3 ) 6 8.01 (s, 2H), 7.49 (s, 1H), 

45 7.02 (s, 2H), 4.06 (s. 3H), 2.19 (s, 6H). MS (APCI") Calc: 317.3, Found: 316.3 (M-1). 

Step D: Preparation of N-Cyclobutyl-5-(2 ! 6-dimethyl-4-nitro-phenoxy)-2-methoxy-benzamide 

[0272] To a solution of 5-(2,6-Dimethyl-4-nitro-phenoxy)-2-methoxy-benzoic acid (2.0 g, 6.3 mmol) in tetrahydrofuran 
so (60 mL) at 0°C under nitrogen was added N-methylmorphoiine (1 .4 mL) and isobutyl chloroformate (1 .3 g, 9.5 mmol). 
The resulting mixture was stirred for 25 minutes at 0°C, and cyclobutyl amine (0.9 g, 13 mmol) was added in a single 
portion at 0°C. The reaction solution was stirred for another 30 minutes at 0°C and warmed to room temperature over 
1 hour. The solution was then concentrated to a viscous oily solid which was partitioned between water (25 mL) and 
methylene chloride (25 mL). The organic phase was separated and the aqueous phase was extracted with methylene 
55 chloride (1 0 mL). The combined organic extracts were washed with saturated aqueous NaHC0 3 , 1 N hydrochloric acid 
and brine, dried over Na 2 S0 4 , filtered, and concentrated. To the residue was purified by column chromatography (Et 2 0/ 
methylene chloride /hexane= 1/7/12) to afford the title compound (1 .67 grams) as a crude product. 1 H NMR (400 MHz, 
CDCI 3 ) 8 8.04 (br s, 1 H), 7.98 (s, 2H), 7.54 (d, 1 H), 6.90 (d, 1 H), 6.86 (dd, 1 H), 4.51-4.49 (m, 1 H), 3.94 (s, 3H), 2.41 -2.38 
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(m, 2H), 2.17 (s, 6H), 1.95-1.90 (m, 2H), 1.80-1.75 (m. 2H). MS (APCr>) Calc: 370.4, Found: 371.2 (M + 1>. 
Step E: Preparation of N^clobutyl-5-(2,6-d^ 

S^Vd^ digrams, 4.51 

grams, 11 mmo.). After tfCK ZcloZ^Z^'T*" ^ ^ 0 27 

mixture was allowed to warm to rooTtemoerature - h V 9> 23 mm0,) WaS 3dded at °° C ' The reac,ion 

(450 mL), and extracted J^l^Z^Z 75 mL 7h P T T™'""' ** ™ ^ ^ > m Water 
(5 times 200 mL), dried over Naio fi tared ^ ™ e °° mb,ned or 9 anic were washed with water 

(20o/ o ethy, acetie in ^S&ZEE ^ * ^ 

foam. 1 H NMR (400 MHz, CDCI 3 ) 6 7 96 s 2H) 6 8 6 52 fm aJ p T ° 65 9ramS) 33 30 0ff Whte 

2 rotomers observed) 3 74 3 67 fs s 3H 2 rotll ( ^ ^ observe ^ 5 04 - 4-02-3.98 (m, m, 1H, 

(m, 9H, 2 rotomers observed)' 17 £ S^STT' ^ S (S ' S ' 3H ' 2 r ° t0merS ° bSerVed) * 225 " 1 94 
servea,, !.75 1 .41 (m, 3H, 2 rotomers observed). MS (APCI+) Calc: 384.0, Found: 385.2 (M+1). 

Step F: Preparation of 5-(4-Amino.2,6-dimethyl- P henoxy)-N-cyc.obutyl-2-hydroxy-N-methyl-ben2amide 

chloride, 8.6 m sTmm The ^slna ZuI'Z^T? ^ t * n,mkte < 1M in 

pouringinto ice water (1 00 ^SZCl ? T temperature for 4 ho ^> and quenched by 

370.2, Found: 371.2 (M+1) >' ( ' 6H> ' 219 " 214 (m < 2H) ' 1871 55 < m - 4 ">- MS (APCI+) Calc: 

Eon T caS 

9as at room temperature^ 

grams) as a tan solid. The product w^ed^S 

C. 1H), 6.96-6.89 (dd + d, 2h7 6 42-6 39 (d + s ^TaT^^^T"- * NMR (4 °° MH2 ' CDCI 3> 6 9 37 

-(s-e^oo-^m,^ 

pXfcS^ 

in ethanol/1N NaOH 2 ^TlSSSJ^Tl^^ ethyl-2-methy. acetoacetate (102 mg, 0.71 mmol) 
then diluted with ^^Sm^S^^^^T^ * ^ *"« 1 h ° Ur " 
1 5 mL). The combined organic extract were washed w^nnim n h " 7™ *** aCetate < 3 times 

to give the title compound (259 SaS!,!l- „ ( "! T ' dried ° Ver Na2S ° 4 ' filtered ' and concentrated 
Calc: 453.2, Found 454 3 (M +1 ] 9 ^ ^ US6d the neXt Ste P without P"""- MS (APCI+) 

a^y?r e r ion ^^ 

separated, washed with saturated NaHCo! « Es i rntf £„1 >, ^ (2 ° mL) - The Et0Ac was 

trated. The residue was purified by preparative tTc S u nH u , ' ^ Na2S °*' fi,tered ' and conce "- 

ye.,ow solid. i H NMR (40^ MHz, CD^T ' ' H) 8 89fcr s ^7? C ° mP0Und (136 ^ " 8 

(d, 1H), 6.42 (d, 1 H), 4.46-4.38 (m 3H) 2 93 (s H 38 ™ lit , l'?' 7>1B <S ' 1 H)l 704 (dd ' 1H >' 697 
1«<«.3H), 1.36-1.20 (m,2H^ 
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Step I: Preparation of 5-[3-(Cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic 
acid 

[0278] To a solution of 5-[3-(Cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic 
acid ethyl ester (102 mg, 0.23 mmol) in methanol (2 mL) at room temperature was added 3N potassium hydroxide 
(0 44 mL) and the mixture was stirred at room temperature for 7 hours. The reaction mixture was diluted with water 
(10 mL) and washed with EtOAc/Et 2 0 (1/1 , 3 times 5 mL). The aqueous solution was acidified with hydrochloric acid 
and then extracted with ethyl acetate (3 times 5 mL). The combined organic extracts were dried over Na 2 S0 4 filtered, 
and concentrated to afford the title compound (81 mg) as a yellow solid. *H NMR (400 MHz, CD 3 OD) 6 11.08 (s, 1 H , 
7 15-7 14 (d 2H) 6.76 (s+m, 2H), 6.33 (br s, 1H), 4.25-4.16 (m, 1H), 2.90 (s, 3H), 2.25 (s, 3H), 2.22-2.19 (m, 2H), 
2 15 (s 3H),' 1 .95-1 .85 (m, 2H), 1 .60-1 .48 (m, 2H). MS (APCI+) Calc: 408.2, Found: 409.2 (M+1). 
[0279] Using the approproate starting materials, EXAMPLE 3-1 to EXAMPLE 3-16 were prepared in an analogous 
manner to the sequence of reactions described for EXAMPLE 3. 

EXAMPLE 3-1 

4,6-Dichloro-5-(4-hydroxy-3-methylcarbamoyl-phenoxy)-1H-indol e-2-carboxylic acid 

[0280] 1H NMR (400 MHz, CD 3 OD) 88.62-8.56 (brs, 1H), 7.57 (s, 1H), 7.22 (d, 1H), 7.18 (s, 1H), 6.85-6.81 (m, 2H), 
2.84 (s, 3H). MS (APCI + ) Calc:394.0, Found:395.1 (M+1). 

EXAMPLE 3-2 

5-(3-Butylcarbamovl-4-hydroxv-phenoxy)-4.6-dichloro- 1H-indole-2-carboxylic acid 

r0281l 1 H NMR (400 MHz, CD 3 OD) 5 8.68-8.62 (brt, 1H), 7. 57 (s, 1H), 7.28 (d, 1H), 7.18 (s, 1H), 6.85-6.80 (m, 2H), 
3.35-3.30 (m, 2H), 1 .58-1 .52 (m, 2H), 1 .39-1 .32 (m, 2H). 0.93 (t, 3H). MS (ES + ) Calc:436.1 , Found:436.9 (M+1). 

EXAMPLE 3-3 

4.6-Dichloro-5-(4-hvdroxy-3-isopropvlcarbamovl-phen oxvV1H-indole-2-carboxvlicacid 

[0282] 1H NMR (400 MHz, CD 3 OD) 8 8.49-8.44 (br d, 1H), 7. 57 (s, 1H), 7.36 (d, 1H), 7.18 (s, 1H), 6.83-6.6.78 (m, 
2H), 4.22-4.11 (m, 1H), 1.20 (d, 6H). MS (ES + ) Calc:422.0 Found:422.9 (M+1). 

EXAMPLE 3-4 

4,6-Dichloro-5-(4-hvdroxv-3-nonvlcarbamovl-phenoxv)-1H-lndo le-2-carboxylic acid 

[02831 1H NMR (400 MHz, CD 3 OD) 8 8.68-8.62 (br t, 1 H), 7. 57 (s, 1 H), 7.28 (d, 1 H), 7.1 8 (s, 1 H), 6.86-6.80 (m, 2H), 
3.34-3.30 (m, 2H), 1.60-1.51 (m, 2H), 1.39-1.32 (m, 2H), 1.35-1.25 (m, 12H), 0.87 (t, 3H). MS (APCI + ) Calc:506.1, 
Found:507.4 (M+1). 

EXAMPLE 3-5 

4,6-Dichloro-S-(3-cvclopentvlcarbamovl-4-hvdroxy-phenoxv)-1H- indole-2-carboxylicacid 

[0284] 1 H NMR (400 MHz, CD 3 OD) 8 8.58 (d, 1 H), 7.57 (s, 1 H), 7.37 (d, 1 H), 7.1 8 (s, 1 H), 6.83-6.77 (m, 2H), 4.32-4.22 
(m, 1H), 2.06-1.92 (m, 2H), 1.78-1.47 (m, 6H). MS (APCI + ) Calc:448.1, Found:449.0 (M+1). 

EXAMPLE 3-6 

4,6-Dichloro-5-(3-cyclohexvlcarbamovl-4-hydroxy-phenoxy)-1H-indole-2-ca rboxylicacid 

[0285] 1 H NMR (400 MHz, CD 3 OD) 8 8.53 (d, 1 H), 7.57 (s, 1 H), 7.36 (d, 1 H), 7. 1 8 (s, 1 H), 6.84-6.78 (m, 2H), 3.91 -3.79 
(m, 1H), 1.96-1.85 (m, 2H), 1.79-1.70 (m, 2H), 1.69-1.60 (m, 1H), 1.42-1 .19 (m, 5H). MS (APCI + ) Calc:462.1, Found: 
463.2 (M+1). 
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EXAMPLE 3-7 



4,60ichloro-5-( 3.cy clohept v lc a rb a inovl-4-hvdroxv. P henoxv)-1H-indole-2-carbo»Y lic ac id 

[0286] 1H NMR {400 MHz, CD 3 OD) 8 8.59 (d, 1H), 7. 57 (s, 1H), 7.36 (d 1H) 7 18 (s im 6 as 6 7S fm ?m> 
4.09-3.98 (m, 1H), 1.98-1.87 (m, 2H), 1.75-1.48 (m, 10H). MS (APCh) C*£n LI ! Found!^ 1^ ' ' 

EXAMPLE 3-8 

4,6-Dichlore-5-(3-cyclooctylcarbamovl-4-hv d foxv-phenoxvV1H-indole-2-carboxylicacid 

J? N ^ (4 °° MHZ ' CD3 ° D) 6 8 60 (d ' 1H) ' 7 - 57 (S ' 1H >> 7 38 < d - 1H ). 71 * (s, 1H), 6.83-6.77 (m 2H) 
4.16-4.03 (m, 1H), 1.90-1.78 (m, 2H), 1.77-1.50 (m, 12H). MS (APO+) Calc:490.1, Found:491.0 (M + 1). 

EXAMPLE 3-9 

4,6-Dichloro.5. r 4-hydroxy<H1-isopropyl-2^ 

[0288] 1H NMR (400 MHz, CD 3 OD) 88.41 (d, 1H), 7. 57 (s, 1H), 7.38 (d, 1H), 7 18 (s 1H) 6 90-6 78 fm 2m 1 fift 
«. 1H), 1.97-1.84 (m, 2H), 0.92-0.87 (m, 12H). MS (APCI-) Calc:478.1, Found:479 4 (M+1). ' 

EXAMPLE 3-10 

4,6-Dichloro-5-[3-(c y clohexylmethy|.carbamovl). 4 -hydroxv-phenoxy].1H-indole-2-carb 0 xvlicacid 

[0289] 1H NMR (400 MHz, CD 3 OD) 5 8.73-8.64 (m, 1H), 7. 57 (s, 1H), 7.30 (d 1H) 7 18 (S 1H1 6 87-6 80 fm 9m 
3.20-3.12 (m, 2H), 1.80-1.52 (m, 5H), 1.38-1.12 (m, 5H). MS (APCh) <L:476,, Found 477.2 (M + 1) 

EXAMPLE 3-11 

4,6-Dichlo ro -5-r3-(1-cyclohexv|.(R).ethy| C arbamovl>.4- h y droxv. P henoxv1-1H-indole-2-carboxY lic ae i d 

[0290] 1H NMR (400 MHz, CD 3 OD) 8 8.49 (d, 1H), 7. 57 (s, 1H), 7.36 (d, 1H) 7 18 (s 1H) 6 87-6 75 fm ?m 
3.98-3.86 (m, 1H), 1.82-1.60 (m. 5H), 1.50-1.00 (m, 5H), 1,4 (d, 3H). MS (ES-) Ca,c 490.1 ' Fo^nd:488 9 (M-1)'. 

EXAMPLE 3-1 2 

^-Pi<*'oro-5-r3-(1-c y clohexyl-fS)^ 

[0291] 1H NMR (400 MHz, CD 3 OD) 8 8.49 (d, 1H). 7. 57 (s, 1H), 7.36 (d 1H) 7 18 (s 1m 6 87 6 75 fm s>m 
3.98-3.86 (m, 1H), 1.82-1.60 (m, 5H), 1.50-1.00 (m, 5H), ,.,4 (i 3H). MS (ES-) Calc:490 1 , F^Zt^) ^ 

EXAMPLE 3-13 

4,6^Dichlo r o.5-{3-r(1-cyclohexyl-(R)-ethvl)-methvl-c a rbam 0 vll.4-hvdroxv- P henoxv}-1H-ind 

[0292] 1H NMR (400 MHz, CD 3 OD) 8 7.57 (s, 1 H), 7.1 7 (d, 1 H), 6.95 (dd, 1 H), 6.82 (d, 1 H), 6 21 (d 1 H) 3 25-3 1 7 
(m, 1 H), 2.77 (s, 3H), 1 .84-1 .53 (m, 5H), 1 .40-1 .00 (m, 5H), 1 ,3 (d, 3H). MS (ES + ) Calc: 504.1 , Found: 504.9 ( M !l) 

EXAMPLE 3-14 

[0293] 1 HNMR(400MHz,CD 3 OD)8 7.57(s,1H),7.17(d,1H),6.95(dd,1H) 6 82 (d 1H1 6 21 <d 1H1 3 « <i 17 
(m, 1H), 2.77 (s, 3H), 1.84-1.53 (m, 5H), 1.40-1.00 (m, 5H), 1,3 (d, 3H). MS i^^i^SS^^ 
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EXAMPLE 3-15 

4,6-DichlorO"5-[3-(cyclohexyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-1 H-indole-2-carboxylic acid 

s [0294] 1 H NMR (400 MHz, CD 3 OD) 8 7.56 (s, 1 H), 7.1 6 (d, 1 H), 6,87-6.75 (m, 2H), 6.40-6.31 (m, 1 H), 3.41 -3.31 (m, 
1H), 2.85 (brs,3H), 1.80-1.40 (m, 8H), 1.17-1.00 (m, 2H), 1.13 (d, 3H). MS (ES + ) Calc:476.1, Found:476.9 (M+1). 

EXAMPLE 3-16 

10 4,6-Dichloro-5>[3-(cyclohexylmethy>-methyl-carbamoyl)-4-hydroxy-phenoxy]-1 H-indole-2-carboxylic acid 

[0295] 1 H NMR (400 MHz : CD 3 OD) 6 7.56 (s, 1 H), 7.1 7 (d, 1 H), 6.93-6.87 (m, 1 H), 6.82-6.75 (m, 1 H) s 6.35-6.29 (m, 
1H), 3.09-2.99 (m, 2H), 2.94 (broad s, 3H), 1.80-1.00 (m, 10H). MS (ES + ) Calc:490.1 , Found:490.9 (M+1). 

15 EXAMPLE 4 

4 1 6-Dichloro-5-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-1H-indole-2-carboxylic acid 

Step A Preparation of 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride 

20 

[0296] A solution of neat 2\6'-dichloro-4 , -nitrodiphenyl ether (500 mg } 1 .6 mmol) at 0°C was treated with chlorosul- 
fonic acid (0.88 mL, 7.5 mmol). The mixture was stirred for 5 minutes at 0°C and allowed to warm to room temperature. 
After stirring for 30 minutes at room temperature, the reaction mixture was slowly dropped into ice water (1 00 mL) with 
stirring. The aqueous solution was extracted with ethyl acetate (3 times 75 mL). The combined organic extracts were 
25 washed with sodium bicarbonate (100 mL), water (100 mL), dried , and concentrated to afford the title compound as 
a brown solid. The crude product was used in the next step without purification. 1 H NMR (400 MHz, CDCI 3 ) 5 8.32 (s, 
2H), 7.40 (d, 1H), 7.20-7.25 (dd, 1H), 7.09 (d, 1H), 4.04 (s, 3H). MS (APCI*) Calc: 410.9, Found: 392.1 [M-1 for 
5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonic acid]. 

30 step B: Preparation of N-Cyclobutyl-5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonamide 

[0297] To a solution of 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride (1 .3 grams, 3.2 mmol) 
in methylene chloride (30 mL) at 0°C was added triethylamine (0.58 mL, 4.1 mmol) followed by cyclobutylamine (0.27 
mL, 3.2 mmol). After stirring at room temperature for 2 hours, the reaction mixture was quenched with 1 N hydrochloric 
35 acid (25 mL) and extracted with methylene chloride (3 times 1 5 mL). The combined organic extracts were washed with 
1N HCI (20 mL), saturated aqueous NaHC0 3 (2 times 20 mL), dried over Na 2 S0 4 , filtered, and concentrated. The 
residue was purified by column chromatography (30% ethyl acetate in hexane) to afford the title compound (531 mg). 1 H 
NMR (400 MHz, CDCI 3 ) 5 8.28 (s, 2H), 7.28 (d, 1 H), 7.07-7.04 (dd, 1 H), 6.98 (d, 1 H), 5.26 (d, 1 H), 3.96 (s, 3H), 3.71 -3.69 
(m, 1H), 1.99-1.92 (m, 2H), 1.74-1.68 (m, 2H), 1.57-1.48 (m, 2H). MS (APCI*) Calc: 446.1, Found: 445.2 (M-1). 

40 

Step C: Preparation of N-Cyclobutyl-5-(2 : 6-dichloro-4-nitro-phenoxy)-2-hydroxy-benzenesulfonamide 

[0298] To a solution of N-Cyclobutyl-5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonamide (451 mg, 1 .0 
mmol) in methylene chloride (9 mL) at 0°C was added boron tribromide (1 M in methylene chloride, 2.0 mL, 2.0 mmol), 

45 and the mixture was stirred at room temperature for 2 hours. The reaction was quenched with water (25 mL) and stirred 
at room temperature for 1 hour, then extracted with ethyl acetate (3 times 40 mL). The combined organic extracts were 
washed with brine (15 mL), dried over Na 2 S0 4; filtered, and concentrated. The residue was purified by column chro- 
matography (5% ethyl acetate in CH 2 CI 2 ) to afford the title compound (403 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 8.39 (s, 
1 H), 8.28 (s, 2H), 7.05-6.94 (m, 3H), 4.77 (d, 1 H), 3.77-3.71 (m, 1 H), 2.14-2.07 (m, 2H), 1 .75-1 .56 (m, 4H). MS (APCI") 

50 Calc: 432.1 , Found: 431 .2 (M-1 ), 

Step D: Preparation of 5-(4-Amino-2,6-dichloro-phenoxy)-N-cyclobutyl-2-hydroxy-benzenesulfonamide . 

[0299] To a solution of N-Cyclobutyl-5-(2,6-dichloro-4-nitro-phenoxy)-2-hydroxy-benzenesulfonamide (403 mg, 0.73 
55 mmol) in ethanol (1 0 mL) at room temperature was added 1 0% palladium on carbon (60 mg), and the resulting mixture 
was placed on Parr shaker for 3 hours under 50 psi. hydrogen gas at room temperature. The reaction solution was 
filtered through Celite® , and the filtrate was concentrated to afford the title compound (379 mg) which was used in 
the next step without further purification. 1 H NMR (400 MHz, CDCI 3 ) 6 8.32 (s, 1H), 7.07-7.04 (dd, 1H), 6.95 (m, 2H), 
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40 6 1 7 3 ( (M 2 ^: 4 <d ' 1H> * 3 ' 81 ' 3 ' 68 1H) " 216 - 2 08 (m ' 2H) ' 1 - 7tM - 58 4H >- MS ( APC| -) C ^ 402.1, Found: 
fc^nyT^ 

[0300J 2-{[3,5-Dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-hydrazono}-propionic acid ethvl ester 

Step R Preparation of 4,6-Dichloro-5-(3K : yclobutylsutfamoyl-4-hydroxy-phenoxy)-1 H-indole-2-carboxylic acid ethyl 

E h Th VJ'!, C0mP0Und (28 m9) WaS prepared ,rom 2 -ff 3 .5-Dichloro-4-(3-cyclobutylsulfamoyM-hydroxv-Dhe- 
^ZS^° n S^ T0Pi0n,C add 6,hyl 6Ster (89 m 9> accordi "9 to the precedure described in Examp e 1 Step 
H H 6 ^^!!Z& iH £» (brS < 1H >« 7 40 ' S > 1H >> 722 1H), 7,2-7.09 (STeiSS 

Step G: Preparation of 4,6-Dichloro-5-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-1 H-indole-2-carboxylic acid 

acid (19 mg) was pre- 

pared from4,6-D,chloro-5-(3^yclobutylsulfamoyl-4-hydroxy- P henoxy)-1 H-indole-2-carboxylicacid^ 

r:o 9 °" e r eduredescribedin example 1 - e - ,h ^ co^jSln 5 ™ fj? 

cr 4 7oT^ 

EXAMPLE 4-1 

4.Chlo re . 5 -(3s:yclop re p y isutfamovl-4-^^ acid ^ ^ 

[0304] MS (APCI-) Calc:464.0, Found:463.2 (M-1 ). 
EXAMPLE 4-2 

4.Chl 0ro -5-(3-cycloprop y | S ulf a movl-4-hvd ro xv- P heno» Y )-6.methvl-1H-ind 0 |e-2-c a rboxvlic a eid 
[0305] MS (APCI ) Calc: 436.0, Found: 435.1 (M-1). 

• EXAMPLE 4-3 

5-(3.Cyclobutylsulfamo V l-4-hydroxvphenoxvM.6.di m ethvl.1H-indol 6 .2.carboxvli C acid 

[0306] 1H NMR (400 MHz, CD 3 OD) 6 7.18 (d, 2H), 6.93 (m, 2H), 6.86 (d, 1H), 3 64 (m 1H) 5 47 fe 1 H) 2 28 (. 
3H), 2.17 (s, 3H), 1.97-1.75 (m, 4H), 1.46-1.56 (m, 2H). MS (APCh) Calc: 430.1 ' Four* !: 429X ! (M 1) 

EXAMPLE 4-4 

5-(3.Cyclopropylsulf a mo y i^-hydroxy-phenoxv>-4.6 ^ lmethvl-1H.ind 0 le.2-c a rt)oxvlic a cid 

J, 080 ?, J, HNMR ( 400 MHz - CD 3OD)811.19(s,1H),7.18(d , 2H), 6.96 (d, 2H), 6 92 (d 1H) 5 47 fs 1H1 2 28,, 
3H), 2.18 (s, 3H), 2.13 (m, 1H), 0.45 (dd, 4H). MS (APCI-) Calc: 416.1, Found: 415.1 (M l) ' >' ( ' 
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EXAMPLE 4-5 

5-(3-Cyclopentylsulfamoyl-4-hydroxy-phenoxyH > 6-dimethyl-1H-indole-2-carboxylic acid 

5 [0308] 1 H NMR (400 MHz, CD 3 OD) 511.19 (s, 1H), 7.18 (d, 2H), 6.96 (m, 2H), 6.90 (d, 1H), 5.47 (s, 1H), 3.43 (m, 
1 H), 2.28 (s, 3H), 2.18 (s, 3H), 1 .65-1 .56 (m, 4H), 1 .44-1 .40 (m, 2H), 1 .31 -1 .37 (m, 2H). MS (APCI") Calc: 444.1 , Found: 
443.1 (M-1). 

EXAMPLE 4-6 

10 

5-(3-Cyclohexylsulfamoyl-4-hydroxy-phenoxyH,6-dimethyl-1 H-indole-2-carboxylic acid 

[0309] 1 H NMR (400 MHz, CD 3 OD) 8 11.19 (s, 1H), 7.18 (d, 2H), 6.99-6.89 (m, 3H), 2.92 (br s, 1H), 2.28 (s, 3H), 
2.17 (s,3H), 1.61 (d,4H), 1.51 (d, 1 H), 1 .12 (m, 5H). MS (APCI-) Calc: 458.1 , Found: 457.1 (M-1). 

15 

EXAMPLE 4-7 

4 1 6-Dichloro-5-(3-cyc)opropylsulfamoyl-4-hydroxy-phenoxy)-1H-indole-2-carboxylic acid 

20 [0310] 1 H NMR (400 MHz, CD 3 OD) 5 7.59 (d, 1H), 7.51 (s, 1H), 7.06-7.02 (m, 2H), 6.94 (m, 1H), 2.15 (m, 1H), 0.47 
(m, 4H). MS (APCr) Calc: 456.0, Found: 454.9 (M-1). 

EXAMPLE 5 

25 4,6-Dichloro-5-(3-ethanesulfonyl-4-hydroxy-phenoxy)-1H-indole-2-carboxylic acid 

Step A: Preparation of 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride 

[0311] 5-(2 ! 6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride was prepared from ^^'-dichloro^'-ni- 
30 trodiphenyl ether according to the procedure described in EXAMPLE 4, Step A. 

Step B: Preparation of 5-(2 : 6-Dichloro-4-nitro-phenoxy)-2-methoxy-ethanesulfonyl-benzene 

[0312] To a solution of 5-(2,6-Dich!oro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride (5.2 grams, 12.6 mmol) 
in water (8 mL) at room temperature was added sodium sulfite (4.0 grams, 32 mmol) and sodium hydroxide (32%, w/ 
v) until the solution was basic (pH approximately 9). The resulting mixture was stirred at 65°C for 2 hours and overnight 
at room temperature. The mixture was acidified with 2N hydrochloric acid (20 mL) and extracted with ethyl acetate (3 
times 80mL). The combined organic extracts were dried over Na 2 S0 4 , filtered, and concentrated to give a sulfinic acid 
intermediate. To the sulfinic acid in a mixture of water (8 mL) and methanol (11 mL) at room temperature was added 
ethyl iodide (1 3 grams, 83 mmol) and sodium hydroxide (32%, w/v) until the solution was basic (pH approximately 9). 
The mixture was heated to reflux and stirred for 1 6 hours. The reaction solution was cooled to room temperature and 
extracted with ethyl acetate (4 times 100 mL). The combined organic extracts were washed with brine (200mL), dried 
over Na 2 S0 4 , filtered, and concentrated. The crude product was purified by column chromatography (1 % ethyl acetate 
in methylene chloride ) to afford the title compound (2.0 g).. 1 H NMR (400 MHz, CDCI 3 ) 5 8.30 (s, 1 H), 7.38 (d, 1 H), 
7.14-7.11 (dd,1H),7.01 (d,1H), 3.95 (s,3H), 3.39-3.34 (q,2H),1.24(t,3H). MS (APCI-)Calc: 405.0, Found:404.1 (M-1). 

Step C: Preparation of 4-(2,6-Dichloro-4-nitro-phenoxy)-2-ethanesulfonyl-phenol 

[0313] To a solution of 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-ethanesulfonyl-benzene (200 mg, 0.49 mmol) in 
methylene chloride (4 mL) at 0°C was added boron tribromide (1 M in methylene chloride, 1 mL, 1 mmol). The mixture 
was stirred at 0°C for 5 minutes and then 2 hours at room temperature. The reaction was quenched with water (15 
mL) and stirred at room temperature for 30 minutes, then extracted with ethyl acetate (3 times 15 mL). The combined 
organic extracts were washed with sodium bicarbonate (15 mL), dried over Na 2 S0 4 , filtered, and concentrated. The 
product (199 mg) was used in the next step without purification. 1 H NMR (400 MHz, CDCI 3 ) 5 8.28 (s, 1H), 7.13-7.10 
(dd, 1H), 7.02 (d, 1H), 7.00 (d, 1H), 3.18-3.12 (q, 2H), 1.28 (t, 3H). MS (APCr) Calc: 391.0, Found: 390.0 (M-1). 
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Step D: Preparation of 4-(4-Amino-2,6-dichloro-phenoxy)-2-ethanesurfonyl-phenol 

n« 31 ?l t (4 " Ami "°" 2 ' 6 " diChl0r0 " phenOXy) " 2 - ethanesulfon y | -P neno1 was Prepared from 4-(2.6-Dichloro-4-nrtro-phe- 
^ 'f 'fl ?? SS yl phen0 ' accordin 9 t0 the Procedure described in EXAMPLE 4. Step D iH NMR (400 MHz 

Found 3 ! 360 0 "(M 0 ?)^ 6 98 " 6 ' 95 ^ 2H) ' 6 (S> 2H) ' 317 " 3 - 12 (q " 2H) ' 126 & 3H > MS (APCh) Cate aeJ IS 
ethyl ester 3 ' 3 " 0 " * 2 ^ 3 ' 5 " DiChl ° r °- 4 - (3 - ethanesu " on y^ acid 

[0315] 2-{[3,5-Dichloro-4-(3-ethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-hydrazono}-propionic acid ethyl ester was 
prepared^ 

i £ 1 P7 J , . H C ^ 0 R / 4 °ou MHZ ' CDC ' 3) 5 7 73 (S ' 1H) ' 7 41 < S ' 1H >> 715 ( d - 1H ). ™5 «■ IH). 6.96 (d, 1H) 
4.35-4.27 (q, 2H), 3.45-3.38 (q, 2H), 2.12 (s, 3H), 1 .37 (t, 3H), 1 .22 (t, 3H). MS (APCI ) Calc: 474.0, Found: 472.7 (M-1) 

Step F: Preparation of 4,6-Dichloro-5-(3-ethanesulfonyl-4-hydroxy-phenoxy)-1 H-indole-2-carboxylic acid ethyl ester 

EErJL* mixtu ,; e h of P- toluenesutfo "^ acid (1 69 mg, 0.98 mmol) and 2- { [3,5-Dichloro^-(3-ethanesulfonyl-4-hydroxy- 
phenoxy)- P heny )-hydrazono}-propionic acid ethyl ester (31 0 mg, 0.65 mmol) in toluene (2.5 mL) was heated to reflux 
for 1 6 hours and then cooled to room temperature. The reaction mixture was diluted with ethyl acetate (25 mL) washed 

wa !SS£« ? 10 m h L) ' brinS (1 ° mL)> dri6d N32S0 - firtered ' and concentrated. Tht's Sue 

was purrf,ed by preparative thin layer chromatography (4% methanol in methylene chloride) to afford the title compound 
100 mg) as a tan solid. i H NMR (400 MHz, CDCI 3 ) 5 10.7 (s, 1H), 7.42 (s, 1H), 7.18 (d H) 7 04-6 98 m 2H) 6 88 
(d, 1H), 4.36-4.30 (q, 2H), 3.20-3.05 (q, 2H), 1 .34 (t, 3H), 1 .18 (t, 3H). MS (APCI-) Caic: 4570 F^und iS.I^M 1) 

Step G: Preparation of 4,6-Dichloro-5-(3-ethanesulfonyl-4-hydroxy-phenoxy)-1H-indole-2-carboxylic acid 

STr? K, 4,6 ?fo hl T 5 " (3 " eth ^ acid was prepared from 

4,6-DK : hloro-5-(3-eth a nesurfonyl-4-hydroxy- P henoxy)-1H-indole-2-carboxylic acid ethyl ester according to th^ proS 
dure descnbed in EXAMPLE 1 , Step E. i H NMR (400 MHz, CD 3 OD) 5 7.57 (s, 1 H) 7 1 7 (d 1 H) 7 06 (m H M 
(d, 1 H), 3.39-3.34 (q, 2H), 1 . 1 3 (t, 3H). MS (APCf ) Calc: 429.0, Found- 428 4 (M-1 ) ( 

[h™^'" 9 ap , pr ° P ^ ate startin 9 materia,s ' EXAMPLES 5-1 to 5-14 were prepared in an analogous mannerto 
the sequence of reactions described for EXAMPLE 5 as appropriate. 

EXAMPLE 5-1 

4,6.Dichlor 0 -5.(4-hydroxv-3-methanesulfonvl- P hen o xy)-1H.indole-2-carboxvlic acid ethy l ester 

! 03 S J? NMR(400MHZ ' CD 3° D > 5 ^^^ 687 (d 1H) 436-430 

(q, 2H), 3.10 (s, 3H), 1.34 (t, 3H). MS (APCI") Calc: 443.0, Found: 442.1 (M-1). 4.36-4.30 

EXAMPLE 5-2 

4,6-Dichloro-5-(4-hvdroxv-3-m ethanesulfonvl- P henoxv)-1H-lndole-2-carboxvlicaeid 

es. ssss;r <s ' ,H) ' 7 ,2 w "* m ,h, < 6 93 * «* 3 27 

EXAMPLE 5-3 

5^3-Cyclobutylmethanesurtonyl-4-hydroxv- P henoxv ) -4,6-dimethvl-1H.|ndole-2.carbo»Ylic acid ethvl ester 

Jo^oi 400 MHZ ' CDC ' 3) 5 926 (S ' 1H) ' 721 < dd > 1 H >' 713 < s < 1H >. 6-99 (dd, 1H), 6.98-6 91 (m 2H) 4 11 
(q, 1 H), 3.20 (d, 2H), 2.73-2.61 (m, 1 H), 2.30 (s, 3H), 2.1 8 (s, 3H), 2.04-1 .96 (m 2H) 1 94-1 81 (m | m Kffi/m 
3H),1.41 (t,3H).MS(APCI + )Calc:457.2,Found:458 2(M + 1) 
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EXAMPLE 5-4 

5-(3-Cyclobutylmethanesutfonyl-4-hydroxy-phenoxy)-4,6-dimethyl-1H-indole-2-carboxylic acid 

[0322] 1 H NMR (400 MHz, CD 3 OD) 8 11 .14 (s, 1H), 7.19 (d, 1H), 7.16 (s, 1H), 7.01-6.97 (m, 2H), 6.91 (d, 1H), 3.43 
(d, 2H), 2.57-2.51 (m, 1H), 2.26 (s, 3H), 2.16 (s, 3H), 1.90-1.79 (m, 3H), 1.78-1.68 (m, 3H). MS (APCI") Calc:429.1, 
Found: 428.3 (M-1). 

EXAMPLE 5-5 

4,6-Dichloro-5-(3'Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)'1H-indole-2'CarboxyMc acid 

[0323] 1 H NMR (400 MHz, CDCi3/CD 3 OD 10:1) 5 7.47 (s, 1 H), 7.23 (s, 1 H), 7.06 (dd, 1 H), 7.00 (d, 1 H), 6.90 (d, 1 H), 
3.29 (d, 2H), 2.70-2.55 (m, 1H), 2.00-1.62 (m, 6H). MS (APCI-) Calc:469.0, Found: 468.2 (M-1). 

EXAMPLE 5-6 

5-(3-Cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)»4,6'dimethyl-1H-indole-2-carboxylic acid 

[0324] 1 H NMR (400 MHz, CDCI 3 ) 8 8.84 (b s, 1H), 8.49 (bs, 1H), 7.35 (s, 1H), 7.15 (s, 1H), 6.93-7.03 (m, 3H), 2.97 
(d, 2H), 2.32 (8, 3H), 2.21 (s, 3H), 2.11 (s, 1H), 1.92 (m, 1H), 1.78 (br d, 2H), 1.63 (m, 3H), 1.01-1.26 (m, 4H). MS 
(APCI - ) Calc: 457.2, Found: 456.1 (M-1). 

EXAMPLE 5-7 

5-(3-Cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-4 1 6-dimethyl-1H-indole-2-carboxyHc acid 

[0325] 1 H NMR (400 MHz, CD 3 OD) 8 11.19 (s 1 1H), 7.18 (d, 2H), 7.02 (m, 2H), 6.94 (m, 1H), 3.41 (d, 2H), 2.27 (s, 
3H), 2.17 (s, 3H), 2.03-2.11 (m, 1H), 1.71-1.76 (m, 2H), 1.57-1.63 (m, 2H), 1.45-1.54 (m, 2H), 1.13-1.22 (m, 2H). MS 
(APCI") Calc: 443.2, Found: 442.1 (M-1 ). 

EXAMPLE 5-8 

4,6-Dichloro-5-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-1 H-indole-2-carboxylic acid 

[0326] 1 H NMR (400 MHz, CD 3 OD) 8 7.59 (d, 1H), 7.18 (d, 1H), 7.09 (m, 2H), 6.95 (m, 1H), 3.28 (d, 2H), 0.87 (m, 
1H), 0.46 (m, 2H), 0.15 (m, 2H). MS (APCI - ) Calc: 455.0, Found: 453.9 (M-1). 

EXAMPLE 5-9 

4,6-Dichloro-5-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-1H-indole-2-carboxylic acid 

[0327] 1 H NMR (400 MHz, CD 3 OD) 8 7.58 (d, 1H), 7.18 (d, 1H), 7.06 (m, 2H), 6.96 (d, 2H), 3.41 (d, 2H), 2.07 (m, 
1 H), 1 .73 (m, 2H), 1 .58 (m, 2H), 1 .46 (m, 2H), 1 .21 (m, 2H). MS (APCr) Calc: 483.0, Found: 481 .9 (M-1 ). 

EXAMPLE 5-10 

5-(3-Cyclobutylmethanesuifonyl-4-hydroxy-phenoxy)-1-isopropyl-4,6-dimethyl-1 H-indole-2-carboxylic acid 

[0328] 1 H NMR (400 MHz, CDCI^CD^D 10:1) 8 8.89 (bs, <1H: partial D exchange, phenol), 7.35 (bs, 2H), 7.14 
(bs, 1H), 6.96-6.86 (m, 2H), 4.65-4.58 (m, 1H), 3.46 (d, 2H), 2.73-2.64 (m, 1H), 2.32 (s, 3H), 2.20 (s, 3H), 2.05-1.65 
(m, 6H), 1.40 (d, 6H). MS (APCI") Calc:471.2, Found: 470.3 (M-1). 

EXAMPLE 5-11 

1-Benzyl-5-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxyH,6-dimethyl'1H-indole-2-carboxylic acid 
[0329] 1 H NMR (400 MHz, CDCI3/CD3OD 10:1) 8 7.31 (bs, 1H), 7.17-7.06 (m, 3H), 6.97-6.92 (m, 4H), 6.83-6.75 (m, 
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St'Si? 2H) ' 2 ' 62 " 2 " 52 ^ 1H) ' (S ' 3H) ' 205 (Sl 3H) ' 195 - 155 (m ' 6H) ' MS < APC| -> Calc: 519-2, Found: 
EXAMPLE 5-12 

5-(3.Cy C lobutYlmethane S ulfony|.4.hydr 0 xv. P henex y ).1 ,4,6-trlmethvH H-indole-2-carboxy lie ae .ri 

Found «23^M lj >' ^ 3H) ' 218 (S " 3H) " 1 ■ 9B " 1 - a2 (m ' 6H >' MS ( APCI ") 

EXAMPLE 5-13 

5-(3.Cyclobutylmethanesulfonyl^hvdroxv. P heno« v ).l.ethv|.4.6.dimethvl.1H.indole-2-e a rboxvlicacid 

E5V J™^™" 2 '^^^ 1H) 686(d 1H) 

^TiffiiSf iT" (m ' 1H)l 225 (s ' 3H) ' 219 (s> 3H) - 1 "- 1 - 62 * 6H) ' 135 i 

EXAMPLE 5-14 

MS-Cyclobutylmethanesuffonyl^hydrexy^heno^^ 

i°! 32 -Ll H u?^ 1H) 685(d 1H) 

EXAMPLE 6 

S-t3-(4-Fluoro-benzenesulfonvl).4-hyd re xv-ahen 0 xvl - 4,6-dimethvMH-indole-2-carb 0 xvlicacid 

Step A: 4-Fluoro-benzenesulfinic acid 

[03331 A mixture of 4-fluorobenzenesulfonyl chloride (50.0 grams 257 mmol), sodium sulfite (48 6 grams 386 mmol) 

Tb houre * l^cThen Ll°i 9 ;r S ' m0,) jn ^ ^ hSated 10 10 °° C - The -ufting^oJoZs 

1 .5 hours at 100 C then cooled to room temperature, acidified by careful addition of concentrated hydrochloric acid 

TIT T "? 3Cetate (3 tim6S 250 ml) - The combined e *™*s washed with brine dried over 

ti^SSXXZ; fi !!.? d 7 and COnCentrated t0 ^ ^e title compound of Step A as a solid (35.8 gJ ^H NM^ 
CI adduct) (S ' } ' 7 (m ' 2H) ' 7 21 ' 715 (m ' 2H) ' MS (APCI ") Ca,c - : 160 0 ' (M + 35 

Step B: 2-(4-Fluoro-benzenesulfonyl)-benzene-1 ,4-diol 

[0334] A solution of benzoquinone (23.5 grams, 217 mmol) in ethanol (500 mL) was added at room temoerature 
and water (500 mL). The resulting solut.on was stirred for 2 hours at room temperature then diluted to 4L with warm 

StepC: 4-(2,6-Dimethyl-4-nitro-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol 

Sfnonl Mnn'"??" 2 ■ 2 ;( o 4 - Fluoro - b6nzenesulf °ny')-t>enzene-1 ,4-diol (10.0 grams, 37 mmol) in dry 1-methyl-2-pyrro- 

o e ri ( Th m r A m ° ,eCUlar SiSVeS (3 ° 9rams) was s P ar 9 ed witn ^ nitrogen for 15 mites at Lm tem- 
perature The solution was cooled to 0"C and potassium bis(trimethylsi ^amide (1 8.6 grams, 93 2 mmoh v^Sd 

loam T \Tr JZ I "* The SUSpension was wafmed * ">™ temperature 2 

spargmg. 18-Crown-6 (10.8 grams 41 .0 mmol) was added in a single portion and the resulting solution was coo ea to 
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0 -C To the cooled suspension was added 2-chloro-1 ,3-dimethyl-5-nitro-benzene (8.30 grams, 44.7 mmol) to give a 
brown solution and sparging was ceased. The solution was allowed to warm to room temperature and stirred under 
dry nitrogen for 3 hours. The reaction mixture was poured into 1M hydrochloric acid (1 L) at 0°C and I extracted with 
ethyl acetate (3 times 300 ml). The combined organic extracts were washed with 1 M hydrochloric acid (A times 1 L), 
brine (1 L) dried over anhydrous sodium sulfate and filtered. The filtrate was treated with activated carbon Mered, 
and concentrated. The crude product was purified by chromatography on silica gel (1 SOgrams) (rri , ethanol. hexanes : 
methylene chloride = 1 9:1 0, 1 .5 L) to give the title compound as a tan solid (11 .4 grams). ->H NMR (400 MHz, CD 3 OD 
8 1 S ! ^I H) 8 00- 7 95 ( m, 2H), 7.28 (d, 1H). 7.26-7.20 (m, 2H), 6.93 (dd, 1H), 6.82 (d, 1 H), 2.19 (s, 6H). MS (APCI") 
Calc.: 417.1, Found: 416.0 (M-1). 

Step D: 4-(4-Amino-2,6-dimethyl-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol 

r03361 To a solution of 4-(2,6-dimethyl-4-nitro-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol (11.4 grams, 27.4 
mmol in a mixture of ethanol (200 mL and ethyl acetate (200 mL) was added catalyst (1 0% palladium on carbon, 2^3 
.grams) The mixture was hydrogenated under 45 psi at room temperature for 4 hours. The mixture was Altered through 
Celite® and concentrated to give the title compound of Step D (10.5 grams) as a tan solid^The , product was used in 
the next step without further purification. 1H NMR (400 MHz, CD 3 OD) 8 7.98-7.92 (m, 2H), 7.29-7.22 (m, 2H), 7.21 (d, 
1H), 6.92 (dd, 1H), 6.78 (d, 1H), 1.98 (s, 6H). MS (APCr) Calc.:387.1 , Found: 386.2 (M-1). 

Step E:: 5-[3.(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic acid 

[03371 The title compound was prepared from 4-(4-Amino-2,6-dimethyl-phenoxy)-2-(4-f luoro-benzenesulf onyl)-phe- 
nol via Fischer indole synthhesis and basic hydrolysis as procedures described in EXAMPLE 1 , Steps C D and E. 1 H 
NMR (400 MHz, CD3GD) 5 11.16 (s, 1H), 7.98-7.93 (m, 2H), 7.28-7.17 (m, 5H), 6.93 (dd, 1H), 6.79 (d, 1H), 2.28 (s, 
3H) 2 17 (s,3H). MS (APCI-) Calc:455.1 , Found: 454.2 (M-1). 

[0338] Using the appropriate starting material, the following title compound of Example 6-1 was prepared in an anal- 
ogous manner to the sequence of reactions described for Example 6 

EXAMPLE 6-1 

5-r3-(4-Fluoro-benzenesulfonvl)-4-hvdroxv-phen o xv1-3.4.6-trlmethyl-1H-indole-2-carboxylicacid 

[03391 1H NMR (400 MHz, CD 3 OD)8 10.62 (s,1H), 7.92-7.97 (m, 2H), 7.18-7.24 (m, 3H), 7.10 (s, 1H), 6.90 (dd, 1H), 
6.78 (d, 1H), 2.76 (s, 3H), 2.42 (s, 3H), 2.11 (s, 3H). MS (APCI-) Calc: 469.1 , Found: 468.0 (M-1). 

EXAMPLE 7 

S.r3-(4-Fluoro-benzovl)-4-hydroxv-phenoxvl-4.6-dlmethyl-1H -indole-2-carboxvlicacid 

Step A: Preparation of [5-(2,6-Dimethyl-4-nitro-phenoxy)-2-methoxy-phenyl]-(4-fluoro-phenyl)-methanone 

[03401 [5-(2,6-Dimethyl-4-nitro-phenoxy)-2-methoxy-phenyl]-(4-fluoro-phenyl)-methanonewaspreparedbytitanium 
tet r achloride-catalyzedFriedel-Craftsacylationof4-(4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzenewithp-fluoroben- 

zoyl chloride according to the procedure described in the J. Med. Chem., 1995, 695-707. 

Step B: Preparation of [5-(4-Amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyll-(4-fluoro-phenyl)-methanone 

[03411 [5-(4-Amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyl]-(4-fluoro-phenyl)-methanone was prepared from 
5-(2,6-Dimethyl-4-nttro-phenoxy)-2-methoxy- P henyl]-(4-fluoro-ph 

ion according to the procedures described in EXAMPLE 1, Step B. i H NMR (400 MHz, CDCI3) 8 11.4 (br s 1H , 
7^8 7 65(m2H), 7.15^7.11 (m, 2H), 6.96 (s,3H), 6.37 (s,2H), 2.01 (s,6H). MS (APCI")Calc:351.1. Found: 350.2 (M-1). 

Step C: Preparation of 5-[3-(4-Fluoro-benzoyl)-4-hydroxy-phenoxy]-4 : 6-dimethyl-1 H-indole-2<arboxylic acid 

[03421 5-[3-(4-Fluoro-benzoyl)-4-hydroxy-phenoxy]^4,6-dimethyl-1H-indole-2-carboxylic acid was prepared from 
5-(4-Amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyll-(4-fluoro- P heny.)-methanone via Fischenndole syn hesis and 
basic hydrolysis according to the procedures described in EXAMPLE 1 , Steps C, D and E JH NMR (400 MHz CD3OD) 
8 11 1 (S 1H), 7.61-7.57 (m, 2H), 7.12 (s, 2H), 7.06-7.02 (m, 3H), 6.92 (d, 1H), 6.67 (s, 1H), 2.25 (s, 3H), 2.15 (s, 3H). 
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MS (APCI-) Calc:419.1, Found: 418.2 (M-1). 

[0343) Using the appropriate starting materials, EXAMPLES 7-1 was prepared in an analogous manner to the se 
quence of reactions described for EXAMPLE 7 as appropriate. ana.ogous manner to the se- 

EXAMPLE 7-1 

5-(3-CYclopentylacetyl-4-hvdroxv- P henoxv).4. 6 .dimethvl-1H-lndole-2-carboxvll cae id 

[0344] 1H NMR (400 MHz, CDCI 3 /CD 3 OD 10:1) 8 7.20 (s, 1H), 7.13-7.12 (m 2H) 6 90-6 79 <m 2H1 2 70 M ?m 

Jl^l 219 (Si 3H) ' 1 - 80 - 170 {m - 2H) ' 1 - 60 - 151 (m ' 4H > : 1 15 - 1 01 * ^- 

EXAMPLE 8 
2^*0^ 

T£lJl a nT*° n °^ 5 - [3 l 4 - FI " oro - ben2 °y | )-4-nydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic acid ethyl 
and nf i 7?° " ethan °' (1 mL) 31 r °° m tem P erature «■» ««ed sodium borohydride (3.4 mg 0.089 mmolV 
and the esurt-ng solut.on was stirred at room temperature for 1 hour. The reaction was quenched with 1M HQ ( 0 
mL), diluted wrth ethyl acetate (1 0 mL). The ethyl acetate layer was separated, washed with 1 M HCI (2 times 1 0 mU 
bnne (10 mL), dried over Na 2 S0 4 , filtered, and concentrated. The residue was purified by p«pI^SZi «S" 
CDC, 9 ;? ?£ 2 m ^ ha -' '^V-e- chioride) to afford the t,e compound (17.5 mg) as a JSXm* 400 MH 
CDCI 3 ) 5 8.76 (s, 1H), 7.31-7.23 (m, 2H), 7.17 (s, 1H), 7.05 (s, 1H), 6.98 (t, 2H) 6 72 (d 1 H) 6 50 fdd im R m 
1 H), 5.84 (s, 1 H), 4.40-4.34 (q, 2H), 2.25 (s, 3H), 2.14 (s, 3H), 1 .38 ft 3H). MS (iS?<£^Sl^SS : Z 3 (M i ).' 

2-Srb B o^c P acW° n * W( ^ U0W| * 8B ^^ H-indole- 

[0346] To a solution of 5-{3-[(4-Fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-4,6-dimethyl-1 H-indole-2-car- 
boxylic ac.d ethyl ester (1 7.5 mg, 0.039 mmo.) in a mixture of methanol (0.5 mL) and water (0.5 mL JZ room tCeLl 

timesS mL) The ZZZtT !7 T ^ hydTO,de (1 ° mL > and Washed w « h (3 

10 mL? ^ecIlhtlT T ^ aC ' d,fied ^ h y droch,oric acid and ^ extracted with ethyl aceLe (3 times 

Ztl ™ ^? J « ! T mC ^ W6re WaSh6d Wrth brine ' dried 0Ver Na 2 S °4- filtered . concentrated to afford 
Vu ec ° m P° und ( 13m 9)asasolid. 1 H NMR (400 MHz, CD 3 OD) S 11 .0 (s, 1H), 7.30-7.26 (m 2H) 7 12(s 2H1 6 93 

Founi Si (M-1 i' 6 W ^ ^ * 1 ^ ^ 213 * 3H > ^PC'-) 

™ i JSin9 t thS a P propriate startin 9 materia,s . EXAMPLES 8-1 was prepared in an analogous manner to the se- 
quence of reactions described for EXAMPLE 7 as appropriate. Se 

EXAMPLE 8-1 

5.[3.(2.Cyctopenty|.1.hyd ro xv-ethvl)-4-hvdroxv. P hen 0 x yl.4.6.dimethvl-1H-i n dole.2^arboxY lic aei d 

[0348] 1 H NMR (400 MHz, CD3OD) 8 7.21-7.16 (m,2H), 6.70-6.62 (m,2H) 6 49 (dd 1H) 2 30 fe 3H1 22fH« «a 
1 .93-1 .43 (m, 9H), 1 .22-1 .1 2 (m, 2H). MS (APCf ) Calc:409.2, Found' 408.4 (M-1 ) ' ( ' 

EXAMPLE 9 

5-t3.(4-Fluoro-benzYl).4-hvdrox v .phenoxvl-4.6-dimethv|.1H-indole-2-carboxvlicacid 

Step A: Preparation of 5-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic acid ethyl ester 

SrVmo 3 ZTZ S * <4 - Fl T' b T m ~^^ acid ethyl 

ester (25 mg, 0.056 mmol) m a nurture of trifluoroacetic acid (0.2 mL) and methylene chloride (0.25 mL) at room 
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temperature was added triethylsilane (0.09 ml_, 0.56 mmol), and the resulting solution was stirred at room temperature 
for 18 hours. The reaction solution was poured into water (10 mL) and ethyl acetate (15 mL) was added. The organic 
phase was washed with saturated aqueous NaHC0 3 (2 times 1 0 mL), brine (1 0 mL), dried over Na 2 S0 4 , filtered, and 
concentrated. The residue was purified by preparative thin layer chromatography (30% ethyl acetate in hexane) to 
afford the title compound (1 7.8 mg) as a white solid. 1 H NMR (400 MHz, CDCI 3 ) 5 8.84 (s, 1 H), 7.21 (s, 1 H), 7.1 5-7.09 
(m, 3H), 6.94 (t, 2H), 6.63 (d, 1H), 6.58 (d, 1H), 6.45-6.42 (dd, 1H), 4.43-4.37 (q, 2H), 3.86 (s, 2H), 2.31 (s, 3H), 2.20 
(s, 3H), 1.41 (t, 3H). MS (APCI-) Calc:433.2, Found: 432.1 (M-1). 

Step B: Preparation of 5-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indoie-2-carboxylic acid 

[0350] 5-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1H-indole-2-carboxylic acid was prepared from 
5-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1H-indole-2-carboxylic acid ethyl ester according to the pro- 
cedure described in EXAMPLE 8, Step B. 1 H NMR (400 MHz, CD 3 OD) 8 11 .0 (s, 1H), 7.13-7.09 (m, 4H), 6.87 (t, 2H), 
6.61 (d, 1H), 6.39-6.31 (m, 2H), 3.78 (s, 2H), 2.20 (s, 3H), 2.10 (s, 3H). MS (APCr) Calc:405.1 , Found: 404.2 (M-1). 



Claims 

1 . A compound of the formula 




or the pharmaceutical^ acceptable salt thereof; wherein 

W is oxygen, CH 2 , CF 2 , NR 12 , S(0) m wherein m is 0, 1 or 2; 

R 1 , R 2 , and R 3 are each independently selected from the group consisting of hydrogen, halo, cyano, trifluor- 
omethyl, trifluomethoxy and (C r C 6 )alkyl; 

R 4 is hydrogen, halo, cyano, (C r C 12 )alkyl, (C 2 -C 12 )alkenyl, (C 2 -C 12 )alkynyl, (C 3 -C 10 )cycloalkyl, (C 3 -C 10 )cy- 
cloalkyl(C 1 -C 6 )alkyl, (C 6 -C 10 )aryl, (C 6 -C 10 )aryl(C 1 -C 6 )alkyl, (C 2 -C 9 )heteroaryl, (C 2 -C 9 )heteroaryl(C 1 -C 6 )alkyl, 
(C 2 -C 9 )heterocycloalkyl, (C 2 -C 9 )heterocycloalkyl(C r C 6 )alkyl, -OR 9 , -S(O) 2 NR 10 R 11 , -C(O)NR 10 R 11 , -C(O) 
R 10 , - CH(OH)R 10 , -NR 12 C(0)R 10 , -NR 12 C(O)NR 10 R 11 , -NR 12 S(0) 2 R 10 or -S(0) n R 10 wherein n is 0, 1 or 2; 
R 5 is hydroxy, fluoro, (C r C 4 )alkoxy or -OC(0)R 1 °; 
R 6 is hydrogen, -C(0)CH 3 or (C r C 6 )alkyl; 
R 7 is hydrogen or (C 1 -C 6 )alkyl; 
R 8 is OR 12 or NR 9 R 12 ; 

R 9 for each occurrence is independently hydrogen, (C 1 -C 12 )alkyl, (C 3 -C 10 )cycloalkyl, (C 2 -C 9 )heterocycloalkyl, 
(C 6 -C 10 )aryl or (C 2 -C 9 )heteroaryl; 

R 10 for each occurrence is independently hydrogen, (C r C 12 )alkyl, (C 2 -C 12 )alkenyl, (C 2 -C 12 )alkynyl, (C 3 -C 10 ) 

cycloalkyl, (C 3 -C 9 )cycloalkyl(C 1 -C 6 )alkyl, (C 6 -C 10 )aryl, (C 2 -C 9 )heteroaryl or halo(C 6 -C 10 )aryl; 

R 11 for each occurrence is independently hydrogen, (C r C 6 )alkyl, (C 3 -C 10 ) cycloalkyl or (C 3 -C 9 )cycloalkyl 

(C r C 6 )alkyl; 

or R 10 and R i1 may be taken together with the nitrogen to which they are attached to form a 3 to 1 0 membered 
heterocyclic group which may contain a second heteroatom selected from oxygen, sulfur or NR 14 wherein R 14 
is hydrogen or (C r C 6 )alkyl; 

R 12 for each occurrence is independently hydrogen or (C r C 6 )aikyl; 
R 13 is hydrogen, halo or (C 1 -C 6 )alkyl; 
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tomu^ 6 ^ ^ be take " t09ether With thS ° a * 0nS ! ° Whi ° h thSy are attached t0 form a compound of the 



C(0)R 8 




wherein a is 0, 1 , 2 or 3; 3; 

t\?' E ^i7 G ea ° h inde P endentl V selected from the group consisting of CR16R17. NR 18 oxygen or sulfur 
R and R" for each occurrence are each independently selected from hydrogen or (C, -C R )alky|- and 
R« is hydrogen, (C^C^alkyl, -C(O)Ri0 or -S(0) 2 R10 wherein Rio te defined as above. ' 

2. A compound according to claim 1 , wherein W is oxygen. 

3. A compound according to claim 1 or 2, wherein Ri and R2 are each independent^ halo, cyanao or (C r C 6 )alkyl. 

4. A compound according to any one of the preceding claims, wherein R3 is hydrogen or (C r C 4 )alkyl. 

5 " ^fTS« accordin 9 t0 anv one of »e preceding claims, wherein R 4 is halo, (A-C^alkyl, -C(O) NR«R« -S 
(0) 2 NRiORii,-S(0) 2 Rio,-C(0)Rio,-CH(OH)RiOor-(CH 2 HC 6 -C 10 )aryl. ' 

6. A compound according to any one of the preceding claims, wherein R«> is hydrogen (C<-C«)alkvl fC-C icv- 
cloalkyl, (Qa-CycycloalkyKC^eJalkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl. 9 * 1 ^ * ' ( 3 

7 ' 

8. A compound according to any one of the preceding claims wherein R5 is hydroxy. 

9. A compound according to any one of the preceding claims wherein R6 is hydrogen or (C r C 6 )alkyl. 

10. A compound according to any one of the preceding claims wherein R 7 is hydrogen or (C r C 4 )alkyl. 

11 . A compound according to any one of the preceding claims wherein R* is OR12 wherein R« is hydrogen or (C 1 -C 6 ) 

12 " L C p°rop P y| Und aCCOrdin9 t0 8ny ° ne ° f the P recedin 9 claims, wherein R« is hydrogen, chloro, fluoro, methyl or 

13. A compound according to claim 1 , wherein W is oxygen; R1 and R* are each independently halo, cyano or ( Cl -C fi ) 

^t^TS^w" 04 ^^? ha ' 0; R5 " hydr0Xy; R6 " hydr ° 9en ° r R 7 is hydrogen or 

isopropyl re ' n ' S * 96,1 ° r (Cl - C6>alkyl ' and R13 is Wragen, chloro, fluoro methyl or 

14 ' iSTS -"V? ° rd ' n9 10 ° laim 1 ' Wh6rein W iS ° Xygen ; R1 and R2 are each Independently halo, cyano or (C r C 6 ) 
alkyl; R3 , s hydrogen or (Chalky!; R* is (C^^Jalkyl; R* is hydroxy; R6 fe hydrogen or (C, Chalky I; R 7 % 
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hydrogen or (C r C 4 )alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl : and R 13 is hydrogen, chloro, fluoro, 
methyl or isopropyl. 

15. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (Cj-Cg) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is- C(O)NR 10 R 11 ; R 10 is hydrogen, (C r C 8 )alkyl, (C 3 -C 9 )cycloalkyl, (C 3 -C 9 ) 
cycloalkyKC^CgJalkyl, (C 6 -C 10 )aryi or halo(C 6 -C 10 )aryl; R 11 is hydrogen, (C.,-C 6 )alkyl, (C 3 -C 9 )cycloalkyl or(C 3 -C 9 ) 
cycloalkyKC^-C^alkyl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl; R 7 is hydrogen or (C r C 4 )alkyl; R 8 is OR 12 
wherein R 12 is hydrogen or (C.|-C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, methyl or isopropyl. 

16. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (C-j-Cg) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is - S(O) 2 NR 10 R 11 ; R 10 is hydrogen, (C r C 8 )alkyl, (C 3 -C 9 )cycloalkyl, 
(C 3 -C 9 )cycloalkyl(C 1 -C 6 )alkyl J (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 11 is hydrogen, (C 1 -C 6 )alkyl, (C 3 -C 9 )cycloalkyl 
or (Cs-C^cycloalkyljc^-Cgjalkyl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl; R 7 is hydrogen or (C r C 4 )alkyl; R 8 
is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, methyl or isopropyl. 

17. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (0.,-Cg) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is - S(0) 2 R 1 °; R 10 is hydrogen, (C r C 8 )alkyl, (C 3 -C 9 )cycloalkyl, (C 3 -C 9 ) 
cycloalkyKCj-Cg^lkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 5 is hydroxy; R 6 is hydrogen or (C-j-CgJalkyl; R 7 is hy- 
drogen or (C 1 -C 4 )alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, 
methyl or isopropyl. 

18. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (C,-Cg) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is -C(0)R 10 ; R 10 is hydrogen, (C r C 8 )alkyl, (C 3 -C 9 )cycloalkyl, (C 3 -C 9 ) 
cycloalkyKC^-CgJalkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl; R 7 is hy- 
drogen or (C r C 4 )alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, 
methyl or isopropyl. 

19. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (C^Cg) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is -CH(OH)R™; R™ is hydrogen, (C r C 8 )alkyl, (C 3 -C 9 )cycloalkyl, (C 3 -C 9 ) 
cycloalkyl(C r C 6 )alkyl, (C 6 -C 10 )aryl or halo(C 6 -C 10 )aryl; R 5 is hydroxy: R 6 is hydrogen or (C 1 -C 6 )alkyl; R 7 is hy- 
drogen or (C r C 4 )alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, fluoro, 
methyl or isopropyl. 

20. A compound according to claim 1 , wherein W is oxygen; R 1 and R 2 are each independently halo, cyano or (C|-C 6 ) 
alkyl; R 3 is hydrogen or (C r C 4 )alkyl; R 4 is -(CH 2 )-(C 6 -C 10 )aryl; R 5 is hydroxy; R 6 is hydrogen or (C r C 6 )alkyl: R 7 
is hydrogen or (C|-C 4 )alkyl; R 8 is OR 12 wherein R 12 is hydrogen or (C r C 6 )alkyl, and R 13 is hydrogen, chloro, 
fluoro, methyl or isopropyl. 

21. A compound according to claim 1 , selected from the group consisting of: 

5-(4-Hydroxy-3-isopropyl-phenoxy)-4,6-dimethyl-1H-indole-2-carboxylic acid; 
4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-1H-indole-2-carboxylic acid; 
5-(3-sec-butyl-4-hydroxy-phenoxy)-4,6-dimethyl-1H-indole-2-carboxylic acid; 
5-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxyl]-4,6-dimethyl-1H-indole-2-carboxylic acid; 
5-{3-[(4-Fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-4,6-dimethyl-1H-ondole-2-carboxylic acid; 
5-[3-(2-Cyclopentyl-1 -hydroxy-ethyl)-4-hydroxy-phenoxyl]-4,6-dimethyl-1 H-indole-2-carboxylic acid; 
5-[3-(4-Fluoro-benzoyl)-4-hydroxy-phenoxyl]-4,6-dimethyl-1H-indole-2-carboxylic acid; 
5-[3-(Cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxyl]-4,6-dimethyl-1H-indole-2-carboxylic acid; 
5-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-4,6-dimethyl-1H-indole-2-carboxylicacid; 
4,6-Dichloro-5-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-1H-indole-2-cart)oxylic acid; 
4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-1-methyl-1 H-indole-2-carboxylic acid; 
4,6-Dichloro-5-(4-hydroxy-3-isopropyl-phenoxy)-3-methyl-1H-indole-2-carboxylic acid; 
5-[3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-4,6-dimethyl-1 H-indole-2-carboxylic acid; 
5-[3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,4,6-trimethyl-1H-indole-2-carboxylic acid; 
4,6-Dichloro-5-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-1H-indole-2-canooxylic acid; 

4- Chloro-50(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-1H-indole-2-carboxylic acid; 
4,6-Dichloro-5-[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)-phenoxy]-1H-indole-2-carboxylic acid; 

5- [3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-1,4,6-trimethyl-1H-indole-2-carboxylic acid; 



59 



EP 1 297 833 A1 



^-fH-F uoro-phenyO-hydroxy-methyq^-hydroxy-phenoxyJ-S^.e-trimethyl-l H-indole-2-carboxylic acid- 
s' 3-(4-Fluoro-benzyO-4-hydroxy-phenoxy]-3,4,6-trimethyl-1 H-indole-2-carboxylic acid- 

5-(3-C^clopentylmethanesulfonyl-4-hydroxy-phenoxy)-4,6-dimethyl-1H-indole-2^arbowlicacid- 
4,6-Dichloro-5-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-1 H-indole-2-carboxylic acid- 
5-(3-Cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid- 
5-(3-CyclopropylsulfamoyM-hydroxy-phenoxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid- 
5-(4-Hydroxy-3-isopropyl-phenoxy)-3,4,6-trimethyl-1 H-indole-2-carboxylic acid- 
5-(4-Hydroxy-3-isopropyl-phenoxy)-1 ,4,6-trimethyl-1 H-indole-2-carboxylic acid- 
4,6-Dichloro-5-[3-(4-fluoro-ben2enesuifonyl)-4-hydroxy-phenoxy)-1H-indole-2<arboxylicacid- 
4,6-Dichloro-5-t3-(4-fluoro-ben2enesulfonyM-hydroxy^h e noxy]-3-methyl-1H-indole-2^arboxylicacid^ 
5-(3-Cyclobutylsulfamoyl-4-hydroxy-phenoxy)-4,6-dimethyl-1H-indole-2-carboxylicacid- 
5-[4^Hydroxy-3-(1-isopropyl-2HTiethyl-propylcarbamoyl)-phenoxy]-4,6-dimethyM 

4 > 6-D.chloro-5-{3-[(4-nuoro-phenyl)-hydroxy-methyl]^-hydroxy-ph e noxy)-1H-indole-2-cartoxylicacid- 
5-(4-Hydroxy-2,3-dimethyl-phenoxy)-4.6-dimethyl-1H-indole-2-carboxylic acid; 

4,6-Dichloro-5-(4-hydroxy-2,3-dimethyl-phenoxy)-1H-indole-2-carboxylicacid;' 
5-(7-Hydroxy-indan-4-yloxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid; 
4,6-Dichloro-5-(7-hydroxy-indan-4-yloxy)-1 H-indole-2-carboxylic acid-' 

4,6-Dichloro-5-(4-hydroxy-5,6,7,8-tetrahydro-naphthalen-1 -yloxy)-1 H-indole-2-carboxylic acid; and 
5-(4-Hydroxy-5,6,7,8-tetrahydro-naphthalen-1 -yloxy)-4,6-dimethyl-1 H-indole-2-carboxylic acid. 

22. A pharmaceutical composition comprising a compound of the formula (I) or pharmaceutical^ acceptable salt there- 
of as claimed in any one of the preceding claims together with a pharmaceutical^ acceptable diluent or carrier. 

23. A compound of the formula (I) or pharmaceutical^ acceptable sart thereof as claimed in any one of claims 1 to 21 
for use as a medicament. 

24 " HaLTi ?' * °° m T nd ° f ? 9 f0miUla 0) ° r P harmaceu ^ally acceptable salt thereof as claimed in any one of 
rZ7r I , 0r ! man " facture of a medicament for treating a condition selected from obesity, overweight 
condition, hyperi.p.dem.a, glaucoma, cardiac arrhythmias, skin disorder, thyroid disease, hypothyroidism thyroid 
cancer^ d.abetes, atherosclerosis, hypertension, coronary heart disease, congestive heart failure, hypercholester- 
emia, depression, osteoporosis and hair loss in a mammal. 
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